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Modern Dynamo-Electric Machines—I. 





In the first articles on ‘‘Electric Lighting” which ap- 
peared in these columns, the early history of the dynamo- 
electric machine was traced, while the fundamental princi- 
ples on which its operation depends were alsogiven. These 
explanations and definitionswere intended as a course of pre- 
paratory information to enable the student as well as the gen- 
eral reader to analyze intelligently the developments which 
have come to the surface since the Gramme continous cur- 
rent machine began its career of usefulness and activity. 


‘The machines which have followed the first Gramme ma- 


chine may be called “modern” in contra-distinction to 
those which had appeared previous to its introduction. 
In any othersense than this it cannot be properly said 


‘that they are all modern, for some of them have been dis- 
‘carded long ago. 
‘them all in our review, if only for the purpose of pointing 
‘ out their demerits. 
) place in scientific papers aad been. illustrated in books, 


It will be well, however, to intlude 
All of these generator have founda 


and many readers feel at loss to account for the fact that 
A few observa- 
tions concerning such machines will be of utility to those 
who desire to weed out the bad from the good. 
THE GRAMME ALTERNATING CURRENT MACHINH. 
The first ‘electric cand'es’ made by M. P. Jabloch koff 


‘were intended to be burned by means of continuous cur- 


rents.. For this reason the pcsitive carbon was mace 
twice as large as the other, in order that the arc might 
burn both carbons evenly. It was found more practical, 
however, to make both carbons of the same size and to 
use alternate currents, by means of which the even con- 
sumption of both carbons wasinsured. This change from 
current, created a de- 
mand for machines adapted to furnish currents of this 
character, and for a time alternate current machines at- 
tracted considerable attention from inventors. The 
Gramme alternating machine, or ‘‘current distributor,” as 
it was sometimes calle], was designed hy M. Gramme for 
use with the Jablochkoff candle particularly, and it *was 
about the first alternating currsnt machire used in in- 
stallations of the Jablochkoff system. Fig. 1 shows a 
general view of this machine in its most improved form. 
Fig. 2 shows the end elevation of the machine in 
part section, and gives an idea of its construction. The 
peculiarity of this machine as compared with ordinary ma- 
chines is that the part subjected to the inductive effect is 
stationary, while the magnetic field is itself made to move. 
In Fig. 2 the relative arrangement is clearly indicated. The 
induction ring or cylinder is connected by volts to end plates 
that bind it firmly to the base. These end plates also serve 
as supports for the shaft journals. The induction ring is 
divided into eight equal portions. Around this cylinder, as 
a core, sections of wire are wound in precisely the same 
manner as in the ordinary Gramme ring. Thereare four 
equal sections, a, b, c, d, in each portion, or 32 sections al- 
together. The sections are not connected together in the 
same manner as in the Gramme continuous current arma- 
ture however. They do not conneet with the contiguous 
sections in the same portion of the ring. Each section is 
either used alone to supply a separate circuit, or else it is 
connected with the corresponding section of the next por- 
tion. Thus the section a of one portion could be connect- 
ed in series or else in multiple circuit wich the correspond- 
ing section a of the other eight portions. The number of 
sections in a circuit and the manner of coupling them ob- 
viously depended on the work required to be done in that 
circuit. When all eight of the sections a or b, ete., 
were joined in multiple cireuit, the current in 
that circuit was adapted toa few large lights; on the 
other hand, when they were connected in series the 
electro-motive force was eight times higher, and the 
current could be made to maintain a larger number of 
lights. Of course two, three, four or any number less 
than the eight sections could be thus joined, either mul- 
tiply or serially. Thus, using every section by itself, 
thirty-two distinct circuits could be supplied—coupling 
them in twos, we would have sixteen, in fours, eight, 
etc. 

It should be said that the sections a, b, c,d of one 
portion were wound in the opposite direction to those of 


the contiguous portions. For instance, four portions were 
wound right-handed and four left-handed. This was be- 
cause the field-magnet poles alternated in polarity. This, 
together with the reason why uny section a could not 
be , connected to a section b orc, and vice versa, will be un- 
derstood after we have studied the construction and func- 
tion of the field-magnet. The cores of the field-magnet 
K K (Fig. 2), radiated from the hub on the shaft B like 
the spokes of a wheel. Their polar expansions revolved 
very clocely to the wire inside the induction ring, as 
shown in the figure. The cores are not round, but are 
flattened in the direction of the axis of the cylinder, in 
order that their polar expansions may occupy the whole 
space inside the induction cylinder and thus render all 
the wire inside useful in cutting lines of force. 

The cores are wound with wire as usual, and the connec- 
tions are made in such a manner that the polar expansions 
are alternately of north and south polarity. The current 
used for the field-magnet circuit, or ‘‘inductor,” as this 
rotating field was called, is supplied from a separate source 
There are two insulated collars on the shaft, each of which 
is in connection with one end of the magnet circuit. Two 
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rent, which may be derived from a strong voltaic battery, 
or as is always done in practice, from a separate Gramme 


introducing or taking out resistance between the exciter 


netic intensity of the magnetic field could be regulated and 
the strength of the current induced in the sections a, b, ¢, 
d, of course, varied accordingly. Supposing magnets to 
be magnetized by the exciting current, but to be at rest, 
we have an interesting magnetic condition. The poles 
which are contiguons being of opposite polarity, the lines 
of force tend to pass from any one pole in both directions 
to enter the neighboring poles, but they are concentrated 
by the iron cylinder and they pass through its substance. 
In this condition the cylinder may be regarded as eight 
bar magnets brought together in a circle with their similar 
poles joined. Now let the field magnet be revolved. The 
lines of force which issue or enter at each pole are cut 
by the wire of the sections a, b, c,d. Referring to Fig. 
2, if the poles are moving in the direction of the 
hands of a watch, then as the poles are now situated, the 
sections a of all the portions are just passing out of the 
phase of greatest influence ; the sections d of the next 
portions are almost at their highest phase, while the sections 
c are only beginning to cut lines of force. After the mo- 
tion has proceeded a little further, the sections ¢ will all 





be idle because they will be just between two poles. After 








Fic. 1.—THE GRAMME ALTERNATE CURRENT MACHINE. 
brushes rubbing on these collars convey the necessary cur- | 


machine for continuous currents, made of small size for the | 


purpose, and which became known as the “‘exciter.” By | under opposite magnetic influence, If they were connected 


the motion has proceeded still further they will begin to 
cut lines of force of a different direction, and they will 
give a current in the opposite direction. Thus the current 
in each section gradually rises to a maximum and decreases 
to disappear entirely for an instant, after which the im- 
pulse in the other direction follows the same periods of 
increase and decrease. Moreover, the increase is not si- 
multaneous in all the contiguous sections, but it is a little 
ahead or a little behind, according to the case, in each con- 
tiguous section. It is for this reason that it is not expe- 
dient to connect these neighboring sections together in one 
circuit. In alternate current circuits the rise or the fall 
of potential should be simultaneous in every part of the 
induced portions, because if the impulse dies out or is re- 
versed at one portion sooner than at another, the current 
is weakened by equalization of potential taking place be- 
tween contiguous parts of the wire without the transfer 
of current through the useful part of the circuit. As 
all the sections a and ail the sectiens b are.placed at a 
given time in the same relation to the polar expansions of 
the magnetic tield magnets, the impulses produced in each 
will be simultaneous, and they may be combined into a 
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commoncircuit. The other point to be explained—namely, 
that the sections a and a of neighboring portions are con- 
nected in different helical directions—wil! also be plainly 
seen from the fact that at a given time they are always 


| $0 as to form a continued twist in the same direction the 


and the magnetic field circuit, itis clear that the mag- | potentials would neutralize each other instead of becoming 


| added to each other. 





The machine as represented in Fig. 1 is improved by 
being self-exciting. The inconvenience of having to run 
two separate machines is very great, and in some cases 
where the space is limited, it is objectionable. To over- 
come this trouble, M. Gramme simply combined his con- 
tinuous current machine with the alternate current ma- 
chine. At one end the shaft carries aregular Gramme ar- 
mature, which revolves in a separate magnetic field 
formed by electro-magnets converging from a circular rib 
attached to one of the end plates, forming the framework 
of the machine. There are two pole pieces, and two of 
these magnets serve to magnefize each pole piece, only 
one being visible in the figure. In these later machines the 
induction cylinder was divided into six porticns only, and 
there were only six wagnetsin the revolving magnetic field. 

At one time, the demand for those machines was quite 
extensive in Europe, and many of them were made, but for 
the last two or three years they appear to have lost ground 
in favor of other types like the Siemens alternating cur- 
rent machine, for instance, which will be described in a 
future article, 
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While the design of this machine may be very good, 
in a mechanical sense, from its compactness, and from 
other advantages of construction, yet,in an electrical sense, 
it does not seem very good. The iron of the induction 
cylinder might be expected to become the seat of consider- 
able Foucault induction, and consequently a good deal of 
power would be wasted as heat. The machine does, in 
fact, heat considerably, The heat need not be confined to 
the cylinder, necessarily, because the reactions which the 
induced currents determine on the lines of force of the 
poles by their own magnetic power oppose or delay the 
progress of the lines of force, as they move, by the Lenz 
effects which arise. The lines of force are made to sway 
in the mass of the polar expansions, anda cutting motion 
is produced which gives rise to local eddies of Foucault 
current, and in consequence to heat. 

The proportion of iron in the magnetic field to that in 
the induction cylinder is too small, so that the point of 
saturation is reached too soon, and, as we know, the 
nearer a magnet is to the point of saturation the more 
current it requires to increase its magnetic intensity. 
When the mass of magnetic metal is large, there is, we 





Fig, 2- 


might say, more room for lines of force in it, and it re- 
quires less current energy to condense more lines into it. 
On the other hand, the presence of iron in the induced 
portion is a disadvantage to a certain extent. Of course, 
if there were noiron in the induced portion in such a 
machine as this, the number of lines of magnetic force 
which would be made to cut the sections would be much 
smaller. This is the advantage of using iron—it concen- 
trates the lines of force. But the presence of iron is a 
disadvantage, for the lines of force produced by the in- 
duced currents are likewise concentrated too. The mag- 
netic metal gives them a foothold, so to speak, and their 
Lenz effects are more striking. 

It is well to bear in mind, also, that in this machine 
the wire on the outside of the induction cylinder is not 
useful in cutting lines of force, and it is only dead resist- 
ance to be overcome by the electro-motive force evolved 
in the portions of the wire that are inside the cylinder 


and which cut lines of force. C. O. M. 
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The Underground Question. 





A correspondent in this city, an electrical engineer who 
has evidently given the matter considerable attention, 
after exhaustively reviewing the arguments for and 
against the running of wires underground, with which 
the readers of THz ELectTricaL WORLD are familiar, men- 
tions the following points, which in his opinion have 
hitherto received but slight attention, although they 
involve important suggestions and objections : 

In New York City the space which under existing ordi- 
nances may be occupied by electric conductors is limited 
to a very small space contiguous to the curbstones. 
This is necessarily so, because in those streets where 
the principal centres of most of the electric enter- 
prises of the city are located almost the entire roadway is 
honey-combed with sewers, steam, water and gas pipes, and 
many of the sidewalks cover projecting vaults. 

If any corporation were permitted to place wires under- 
ground, for its own exclusive use, such wires, however 
few in number, would practically exclude any other cor- 
poration from placing its wires underground, as the test or 
service-boxes, necessarily frequent, would occupy the en- 
tire available space. The corporation rich enough to pre- 
empt this space would become heir to the entire business 
of the twenty or thirty other existing corporations, which 
would cease to exist as soon as deprived of their suspended 
lines by legislative enactment. 

Tn such a case, it would not be these corporations alone 
that would suffer. The entire public would be placed at 


the mercy of an irresponsible, gigantic monopoly; nor would 
there be any remedy at law. 

Granted that this exclusive monopoly did not fall into 
the hands of one only of the several existing corporations, 
but would be divided between two or three of the richest 
and most powerful, the evils would be less, differing only 
in degree. 

In view of these facts, it would seem expedient, nay al- 
most of vital necessity, that the public for its own protec- 
tion demand such speedy legislative action as will regulate 
the placing of conductors under the streets of our towns and 
cities in such manner that the rights and interests of all 
electric corporations may be equally and impartially pro- 
tected. 

It is submitted that the corporations to whom this im- 
portant work shall be ultimately intrusted should hold 
toward the general public, and especially toward the sev- 
eral corporations using electricity, the relation, of common 
carriers, and should be governed by some such conditions 
as follow : 

1st. That no telegraph, telephone, electric light or other 
corporation employing electricity may lay wires under 
the streets of any city for its own exclusive use, or to the 
prejudice of any other corporation or person requiring the 
use of electric conductors. 

2d. Therefore, the right to lay underground conductors 
may be vested only in a corporation having no corporate 
interest in any electric business, and should be organized 
exclusively for the purpose of placing and maintaining 
such wires for the use of others, but not to use, in its cor~ 
porate capacity at least. 

8d. The corporation thus chartered shall, under penalty 
of forfeiting its charter, promptly commence the work, 
pursue it with due diligence, and complete it in reasonable 
time, furnishing, primarily at least, as many wires of all 
classes as may now be required, and adding thereto from 
time to time in anticipation of all the requirements of the 
future. 

4th. Such corporation may rent or lease its wires to any 
or all applicants for the same, charging each a uniform or 
proportionably uniform price for the use thereof, the maxi- 
mum price that may in any case be charged to be limited 
by law. Such maximum price need not exceed for similar 
length that which it now costs to maintain yearly the sus- 
pended wires in the city. 

5th. The wires laid may not all be of the same kind, but 
particular attention must be paid in placing these con- 
ductors to the varied and special requirements of each of 
the several electrical industries prosecuted in our principal 
towns and cities. 

The above suggestions are made with no intent to dictate | 
the language or provisions of the desired enactments, but 
with the hope that they may draw the attention of our legis- 
lators and the great mass of those deeply interested in the 
ultimate settlement of this question outside of either of the 
two parties referred to—namely, those who are personally 
annoyed by the present system, and the electric corpora- 
tions that are pecuniarily benefited by its maintenance. 

It is scarcely necessary to add that the good faith and 
efficiency of any corporation thus chartered would be 
sufficiently guaranteed in the fact that their own pecuniary 
success will largely depend upon their ability to furnish to 
each and all of the many existing industries the conductors 
which each may especially require. To accomplish that 
result, it is indispensable that there should be a cordial 
understanding between such corporations, and those who, 
presumably, are to become their customers and employers. 
8. C. 


Competition in Tickers. 





To the Editor of The Electrical World: 

Sir : Some time since a circular was issued by the man- 
agement of the Gold & Stock Telegraph Co., informing sub- 
scribers that a new departure had been decided upon in 
reference to reporting the sales of stocks made at the 
New York Stock Exchange. The new feature consisted 
of a separate ‘‘ticker” of the same kind as those al- 
ready in use, but to be known as the ‘express ticker” 
and to report only the sales of the most active stocks, 
thereby hoping to give these quotations promptly after 
the sales were made at the exchange. It appears that 
the company, with its present slow speed tickers, in at- 
temping to quote all of the stocks in an active market is 
often ten or more minutes. behind a sale, rendering the 
quotations of no value to brokers about town, but mak- 
ing their transactions extremely hazardous. Of the many 
versions current in Wall street, it seems credible that the 
company has been to a great expense in establish- 
ing this new feature. Over eighty express tickers were in 
actual use in different brokers’ offices. Many of the sub- 
scribers found that the express ticker (rental $10 per 
month) would answer as well for their business as the 
regular ticker (rental $25 per month), and consequently 
discontinued the old one and kept the new. This state of 
things, of course, would never do, and a retreat was at 
once made, under cover of a second circular stating that 
the express ticker would be withdrawn on a certain date, 
thus abandoning the whole scheme, at a great sacrifice, 
The difficulty is still unremedied, and the company has 
officially admitted that its present instruments are too 
slow for an active market, putting a weapon in the hands 





of competitors who are never slow to take advantage of a 





good point. As regards competitors, there are two tickers 
in the market at present, both of which claim a much 
higher rate of speed than those of the Gold & Stock Com- 
pany. It is understood that both are in the hands of cap- 
italists and the chances are favorable for a strong oppo- 
sition to the Gold & Stock at an early day. Many of the 
down town brokers are anxious to take stock in any new 
ticker that will work satisfactorily to their interests, and 
the same feeling exists all over the country. 


NEw YorK May 15, 1883. 


On making inquiry we have elicited some additional in- 
formation which puts the matter in a clearer light. It ap- 
pears that the Gold & Stock Telegraph Company, recogniz- 
ing the need of better facilities has been on the lookout 
for a more rapid instrument, and we are informed that it 
has such an instrument perfected, which in due time will 
replace all those now in use. But as it will take at least 
six months before the plan of substitution can be carried 
out, it resorted to the expedient of the ‘‘express ticker” 
as a matter of accommodation to some members of the 
Stock Exchange and others who wished prompter reports 
of the transactions. The total number of instruments 
called into use was only eighty-nine, and of this number 
seventeen were not paid for. The number of paying sub- 
scribers was only seventy-two. The expense of installa- 
tion which was incidental to the introduction of this fea- 
ture of accommodation intended to be temporary, as seen 
above, amounted to several thousand dollars. The ex- 
pense of working this express system with so few 
subscribers was actually greater than the proceeds from 
rentals, and besides this it involved the loss of the $25 
which our correspondent alludes to above. Under the 
circumstances the company came to the conclusion that 
it could not justly be expected to maintain an experiment 
that would benefit so few at such a cost toitself. The 
officials state that the call for these facilities was quite 
limited, and that less than a half dozen demands were 
received after the project had been abandoned. They do 
not deny the fact that other tickers are in the market, but 
they say that simplicity of construction is as important as 
rapidity of transmission, because complicated instruments 
are liable to frequent derangements and consequently to 
transmit inaccurately. They claim that the tickers now 
in the market are too complicated to work well and uni- 
formly, or to stand the wear and tear. Their own new 
ticker, they claim, will not only surpass all others in 
rapidity, but it will be simple in construction and adjust- 
ment. The company is sparing no expense to render it as 
perfect as possible in every detail before it i« introduced. 
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Training for the Signal Service. 





The signal service is less understood by the people than 
any other governmental department. With the view of 
ascertaining the course of training men undergo before 
they are put in charge of stations, a reporter of the Cleve- 
land Leader interviewed the gentleman in charge of the 
station in that city and gleaned the following interesting 
facts in regard to the service : 

The aspirant for a position must first make an applica- 
tion, accompanied by satisfactory recomendations. If 
these are favorably considered, he is sent for and must pass 
a classical and strict physical examination. The next 
trial is to determine whether or not the applicant is 
troubled with color blindness. This is conducted with 
the aid of about one hundred skeins of worsted, of all con- 
ceivable colors and shades, which are given him with in- 
structions to sort them and put all of the same kind together. 
If he successfully passes all these examinations he takes 
the oath of allegiance, and is enlisted for five years. A 
full description is taken of him, and he is ordered to report 
to the commanding officer at Fort Meyer, Va., which is used 
as a school of instruction for the signal corps. The recruit 
usually arrives there about supper time, is immediately 
sent to the mess room, and then makes his first ac- 
quaintance with the rough but substantial fare of the Uni- 
ted States army. 

‘‘It is needless to say,” said the observer, ‘ that the first 
meal proves a great surprise to the newcomers, almost all 
of whom are fresh from home and accustomed to the good 
food served in well-kept homes.” He is then assigned to a 
bunk, and the next day gets an order for clothing and 
equipments, which consist of a uniform such as is worn 
by the regular army soldiers, a carbine, cartridge-belt, and 
signal kit. The latter is composed of flags and torches 
used in military signaling. For the first two months he 
studies telegraphy and military signaling, and performs 
the same duties as those required of a regular soldier, 
which include drill, guard duty and cavalry tactics. At the 
expiration of that time he is placed under class instruction. 

The course of studies in this class consists of Myers’ 
Manual of Signals, International Code of Signals, Hand- 
book of Practical Telegraphy, Modern Use of the Electric 
Telegraph and Meteorology, and Instructions to Observers. 
During his connection with this class the would-be observ- 
er is obliged to spend twelve days and four nights at 
long-range signal. Two classes are required for this, one 
of which goes into the country seven miles and takes its 
position on the top of some hill. Sometimes one of the 
men is stationed in the top of a tree and signals to the class 
at the fort by means of flags by day and torches at 
night. The signals are read by means of a telescope, 
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and a perfect system of communication is thus estab- 
lished. After completing his studies in this course, 
he is placed in the observatory for ten days. Here 
he is instructed in the use and method of cleaning 
and keeping in order the instruments in use at the 
observation offices of the signal service, and in making 
out all the different meteorological forms required 
of observers. When the recruit has thoroughly acquainted 
himself with these branches of the profession he has but 
one more examination to pass, and is then a full-fledged 
assistant observer, or rather a first-class private in the sig- 
nal service division of the army. The last examination is 
conducted at Washington by a board of officers. In the 
event of his failure to pass he is sent back to Fort Meyer 
to review those’studies in which he is found to be deficient. 
Those who are successful in running this last gauntlet are 
also sent back to the fort, where they anxiously await the 
orders which assign them to stations. The duties at 
astation are chiefly pertaining to observing, recording, 
publishing and reporting the weather at such times as 
may be required, of thestate of the barometer, hygrome- 
ter, rain-gauge and such other instruments as are 
needed for the use of observers, The utmost precision is 
necessary in these observations and reports. The length of 
time required for a person to master the course of studies 
at Fort Meyer averages six months. Persons under twenty - 
one years of age are not, as a general rule enlisted. Married 
men, and those who are more than thirty-five years 
of age are debarred from entering the service. Appli- 
cations for discharges will not be favorably en- 
tertained by the chief officers until two years of faithful 
service has been performed, and not then, except on proper 
grounds. Owing to the recommendations required and 
the strict disclipine maintained, the class of men em- 
ployed is an exceptionally good one. The number of men 
placed in charge of a station depends on the size of the 
city in which it is located. Cities of the size of Erie and 
Alpena have butone man, Cleveland has two, while in 
New York, Philadelphia and other cities in which bulle- 
tins are printed, three or more men are allowed. 

Cautionary signals are displayed at the stations on the 
great lakes and seacoast, when a wind storm of 25 miles or 
greater velocity is expected. It iscommonly and errone- 
ously believed by many people that the hoisting of the 
storm flag indicates the approach of a rain storm, A_ bul- 
letin is telegraphed from the chief office at Washington to 
newspapers in all parts of the country predicting the state 
of the weather for the following twenty-four hours, and 
other bulletins made up from the _ telegraphic reports 
received at the local office are exhibited in the business 
portion of the city, The observers at each station are also 
required to send telegraphic reports regarding the state of 
the weather in their vicinity to the office at Washington 
several times each day. 

‘“‘So you can see for yourself,” concluded the observer, 
‘that everything in connection with the service is done in 
the most complete manner possible, by men who are expe- 
rienced in every detail of the affairs of the service, and as 
all sections of the country are represented, the reports re- 
garding the weather are. with a few exceptions, of the 
most reliable character.” 
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Device for the Execution of Criminals. 








Mr. H. B. Sheridan, the patentee of some twenty elec- 
trical machines, and the electrician of the Sheridan Elec- 
tric Company, has applied for a patent for what he terms 
‘‘an improved device for executing criminals con- 
demned to death.” He accompanied his application by 
an assignment transferring to the government the right 
to use his invention. He also intends to give it to all 
foreign governments that may desire it. The Patent Of- 
fice returned the assignment to him, saying it had no 
power to receive it, and telling him to seek out the proper 
authority. 

Mr. Sheridan ’s device is a method of causing instan- 
taneous death without pain to the criminal, and without 
disfiguring his body. It consists of an ordinary arm chair, 
with legs containing some substance which will insulate 
the body of the chair from the floor. The arms end in 
two brass knobs, on which the hands of the criminal will 
rest. The chair has a foot-rest, on which is fitted a brass 
plate. The back of the chair is as high as a man’s should- 
ers. At the top isa small knob, with a hole for a peg. 
The positive wire of a dynamo-electric machine runs up 
the back of the chair, andends in the knob. The negative 
wire runs to a resistance coil under the chair, and thence 
to the brass plate on the foot-rest. Another positive wire 
runs to one of the brass knobs on the arms of the 
chair, and a second negative wire to the other knob. The 
wires can be connected with a machine miles away by 
conducting wires. 

The chair is in condition to be used in two ways, as the 
two sets of wires are not operated together. If the fvot- 
rest wire is used, some preparation is needed. A small 
silken collar is fitted tightly on the neck of the criminal. 
It has on the inside at the back a small brass button, 
which fits closely against the spinal process. It is con- 
nected with a small silk cable, which hangs loosely and 
ends in a brass peg. This collar is put on the criminal in 
his cell in the same manner as the noose end used in hang- 
ings. He is then brought out, with feet bared, and seated 
in the chair. Straps fasten his arms to the chair arms 





and his legs to the chair legs. The brass peg of the silk 
cable is inserted in the hole in the brass knob at the back 
of the chair, and is there held by ascrew. The bare feet 
of the criminal rest on the brass plate of the foot-rest. 
The circuit would now be complete were it not that the 
positive wire is broken at a short distance from the chair. 
Connection can be established at once by turning a switch, 
or by pressing a button. The full charge of electricity 
enters the criminal’s body at the spinal cord and passes 
out at his feet. The resistance coil which it meets under 
the chair aggravates its force, and prevents it from in- 
juring the dynamo machine on its return. The criminal 
is killed instantaneously and without pain, as the electricity 
acts much more quickly than the nerves of sensation. 

The second method of using the chair is to discharge 
the current into the palms of the hands through the 
large brass knobs. In this case no collar is needed, and 
the subject need not be barefoot. In either case all the 
wires and apparatus, excepting the small collar, would 
be out of sight, and the criminal would see nothing but 
an ordinary chair. The sheriff could signal the execu- 
tioner to turn the switch, or he could press a button in 
the floor, and in asecond all would be over. 

Mr. Sheridan says that he invented this machine in the 
interest of humanity, and that he gives the invention to 
the government, as he does not wish to make any money 
out of it. He says that there 1s no possibility of its fail- 
ing to do its work quietly and well. It will prevent all 
such dreadful scenes as the struggles of Cornetti at 
White Plains. Mr. Sheridan says that he will manufacture 
one of his arm-chairs at once and get it in full working 
order. He intends to have a bill introduced in the Legis- 
lature next fall authorizing its use.—N. Y. Sun. 


<oo~<>0ot> 


Baggs and the Telephone. 





‘Are you goin’ along this way? What’s your name, 
anyhow ?’ Officer Baggs asked suddenly. 

‘“Why, my name’s Miss Central; don’t you know me? 
I have charge of the main telephone office.” 

“Oh, do you?” Officer Baggs asked, and then fellin a 
deep reverie. He soon took to biting his lips, and crimson 
spread over his face. At the same time he looked askance 
at the pretty girl. 

“‘ Look here,” said he presently ; I didn’t know they 
had girls in that office.” 

‘* But they do—in all the offices.” 

Officer Jim Baggs’ confusion visibly increased. ‘‘ Did 
you chance to be in that office,” he asked, ‘‘the other day 
when a burst of profane swearing mingled with the wail 
of astrong man’s anguish floated over the wires ?” 

‘* Well, now,” said the lovely girl, ‘‘ it happens so fre- 
quently ; really you must be more particular. Perhaps 
I was there.’ 

‘*T’m sorry,” said Jim Baggs earnestly, ‘‘ but on one of 
them frekent occasions I was the depraved monster at 
the off end of the wire. I tackled the hellocination you 
have charge of one day in the stationer'’s, an’ I made a 
modest request to be switched into Johnson’s restuurant. 
The restaurant set up a hello-ing, an’ I requested ’em to 
do up a beefsteak thick an’ rare with Lyonaise pertatoes, 
coffee (milk separate) and Injin cakes. The re- 
ply came, ‘I am the pastor of the Babtis’ 
Church, and think there must be some _ mis- 
take.” I got the eatin’ house helloing once more, an’ 
I started in again on my little bill of fare, 1 had got far 
enough to describe the shade of brown I'd like put on both 
sides of the pancakes when my astonisned ear caught the 
remark, Central, shut off that case of famine, will yer, 
an’ let me hear from my friend Biles!: The people in the 
stationer’s set up a laugh as I began a third time with the 
outlines of the supper I wished to have ready when I 
should get down to the restaurant. I got to where the 
milk came separate from the coffee, when I was advised 
that I had left that much ofthe order in a law office. 
**Well, Miss, I landed that bill of fare first in one corner of 
the town an’ then—an’ then—an’ finely you or somebody 
else said wouldn’ I please settle on who and what I 
wanted, an’ not be interrupting the whole business of the 
city. Then fora moment, Miss, my reason fied, and if 
you'll remember I asked you if you wouldn’t kindly tell 
the eating house to plug up their machine, and I’d drap 
around an’ tell ’°em what I wanted, and ended, as you re- 
member, Miss, by asking you if you wouldn’t oblige me by 
going to Florida with your central office and be hanged 
to you, or words to that effect.” ‘Ob, yes,” said the beau- 
tiful woman, “I do remember that. Oh, you needn’t 
apologize; that was nothing to what I catch every day; 
positively nothing. Here’s my corner, good day.”— Wash. 
ington Capital. 
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Telegraph Wires in London, 





Persons who are anxious to have our municipal author- 
ities enforce the placing of telegraph wires underground 
very often assert that in London the wire nuisance has been 
effectually overcome. Such, however, is not the case, 
and our trans-atlantic cousins seem to be but little better 
off than we are in this respect. The London Truth says: ‘‘The 
telegraph lines which are carried over the tops of houses 
in London and other large towns have lately increased in 
number to such an extent that it seems highly desirable 
that some supervision should be exercised over the future 





development of this species of communication. A gale of 
wind or a heavy snow-storm may any day bring down a 
number of these wires and the towers and chimneys to 
which they are attached. There are over a thousand in 
one city street. It is well to remember that a snapped 
wire would cut a man’s head off. In ‘wintry’ weather 
people walk about the streets in more imminent peril of 
their lives than if they were in the midst of the Atlantic. 
In Germany an elaborate system of subterranean tele- 
graphs has been completed at a cost of nearly 
two millions, The wires extend from Konigsberg 
to Strasburg, from Aix-la-Chapelle to Thorn and 
from Linden to Breslau and connect nearly 250 towns. 
In Russia the Government is actively engaged in car- 
rying out a similar arrangement, and although we 
have happily no need to regard the exigencies of war, yet, 
considering the impossibility of protecting wires from 
injury or destruction by storm, and the peril in which 
they place those who pass under them, it might be well 
for the government to consider whether the time has not 
arrived to carry out similar arrangements at home. Of 
course a large outlay would be necessary, but in the 
end it would be an economy. The difficulty in 
the way of further ‘expenditure is that the taking 
over of the telegraph wires by the Government was a 
gigantic public robbery, in which many shared. This 
also prevents the cost of telegrams being reduced to 6d. 
The department is expected to pay on a capital which is 
about double the real value of its assets. They ought to 
be valued, and then we should know whether telegraphy 
can be carried on at a profit on a reduced charge.” 
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Indigent Genius Aided. 





One of our exchanges makes the following remarks on 
an institution which is certainly new, novel and 
peculiar: | 

A curious philanthrophy has been organized at Youngs- 
town, Ohio, called the Humanitarian Invention Association. 
Recognizing the fact that inventors have usually Foore 
ideas than dollars, this concern proposes to afford ‘‘ needed 
advantages, material assistance, protection of interests and 
new opportunities” to indigent genius. The association is 
composed of ten members who, in their circulars, modestly 
describe themselves as ‘‘men of integrity and ability.” 
They say they have a fund of $10,000, with which they in- 
tend, among other things, to “relieve suffering, obviate 
danger, lessen toil, give comfort and enjoyment, prevent 
destitution and waste and benefit the mechanic arts and 
agriculture.” 

The advantages of the association are not confined to 
Youngstown geniuses, but are offered to all civilized na. 
tions. Inventors may submit their models to the associa- 
tien, which will decide upon the merits of the same, If 
circumstances justify it, the Youngstown Humanitarians 
will obtain a patent in the inventor’s name, asking no other 
reward than his blessing and a share of his profits, Pre- 
miums are offered for ‘‘ desirable novelties,” whether they 
be 500 horse-power engines or automatic dynamite bombs. 

A line must be drawn somewhere, however, and ‘‘ mod- 
els of a manifestly frivolous character” will not be consid- 
ered. The probable object in this rule is the exclusion of 
electric jumping-jacks and indigestible restaurant sand- 
wiches. ‘ Indigent genius” is informed in acircular that 
documents pertaining to its aid will be sent on application. 
The Fifteen Puzzle man need not apply, and poor but 
gifted inventors must forward proof of their indigency 
and their genius before receiving assistance. 
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Electric Lighting in San Francisco. 


Electric street lights have proved so very superior to gas 
in every respect in San José and Los Angeles that San 
Francisco is about to adopt the system. The California 
Electric Light Company offers to take the first contract to 
light a district at present having 1,700 gas lamps of 16 candle- 
power—27,200 candle-power, costing $77,350 per annum 
It proposes to light the same by 210 electric lamps of 2,000 
candle-power each—420,000 candle-power, for $65,520. The 
company will set up posts each 80 feet high at certain 
crossings, so that twenty lights will be suspended over the 
centre of each, not less than 30 feet above pavement level. 
At the crossing of every alternate principal street one light 
will be placed (as shown on a map), and all to be of sub- 
stantial and ornate character, and at the expense of the 
contractors. The lamps will be lighted during the same 
hours as gasis now. The lights so placed will thoroughly 
illuminate all the principal streets of the district named. 
But 147 gas lights would remain to light narrow streets 
and alleys, now costing the city $6,706.87 per annum, 
leaving still a saving, besides getting a light so greatly 
superior and so perfectly diffused. Besides the specification 
the contractors are to provide what may be called a lumin- 
ous atmosphere, to dissipate the darkness overhead. All 
at their own cost they propose to plant four masts, each 
150 feet high, at the most elevated points, each to have five 
electric lights, each of 2,000 candle-power. This luminous 
atmosphere will give increased illumination to every lamp 
below. One ‘of the masts will be on Telegraph Hill, and 
will appear to ships a mile from shore like a bright star on 





the horizon. 
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ELECTRICITY—WHAT IS IT? 


It can be said with assurance that this is one of the most 
interesting, absorbing and puzzling questions of the age. 
Ever since the days of Galvani, it has been constantly dis- 
cussed, and has continually given rise to speculation. The 
history of the discoveries of the great men who have made 
our science progress in the present century, is but the record 
of repeated attempts to answer this perplexing question ; 
and yet to day it still remains unanswered. 

To the electrician who deals with practice, the term 
‘electrical current” conveys a familiar and sufficiently 
precise idea of the mode of force which distributes energy 
where he wishes to apply it; but to the physicist, who 
deals in ultimate causes, it is anomalous, vague, and at 
best purely conventional, because it gives no idea what- 
ever of the mysterious agent that brought it into play. He 
feels inclined even to discard it altogether, lest it may 
prove to be misapplied, like a good many other terms 
in our vocabulary. 

When learned scientists mske the statement so often 
quoted, that they ‘‘ know nothing of electricity,” they but 
acknowledge their inability to answer the question. They 
do not mean that we know nothing of the properties of 
electricity, but rather that we know nothing of its origin. 
Electricity is a giant whose valorous achievements are 
mostly all well known to us, but whose origin and char- 
acter are wrapped in profound mystery. Philosophy scans 
its every feature, observes every phenomenon, notes every 
fact, and tries to deduce from these a law that will bring 
it a step nearer to the fundamental cause, for it is not con- 
tent with the knowlege of the facts. It will not rest until 
the why and the wherefore have been brought to light. 

It would be difficult to recall all the theories which have 
been advanced to explain electrical action since Galvani 
brought forward the first, that of natural electricity, and 
it would be impossible to reconcile the various opinions. 
Each was, no doubt, the most plausible in its day; but as 
additional facts which it could not explain came to light, it 
became necessary to discard it for another more compatible 
with the progress in knowledge. ‘ 

What is true of electricity is also true of the other modes 
of force. Our knowledge of them has grown simul- 





taneously, and it may be said that the advance in our 
knowledge of each has reacted in the right direction to 
favor the advance of the others. 

Truly we have not yet answered the question, ‘‘ What 
is electricity ?” Probably it will not be answered for a 
long time. We have, nevertheless, made some progress 
toward that goal. To accomplish this we have been 
obliged to travel a circuitous route, but one which leads 
none the less surely in the same direction, namely : to de- 
termine what it is not. 

When scarcely anything was known of its properties, 
speculations as to its nature could roam through boundless 
limits. We could suppose it to be anything or everything. 
But now that we have learned something of its peculiarities 
of action, the field is materially narrowed down. That 
great generalization of the principles of force, the theory 
of the conservation of energy and the correlation of 
forces, has done more than all else to reduce the circle. 
It furnishes analogies so evident that their logic is irrefu- 
table. It has, ina measure, revolutionized our methods 
of analyzing phenomena. Heat is no longer an emission 
of minute particles of matter; and the word ‘ caloric,” 
once so much in vogue, has disappeared. In this case we 
found out what heat is, simply by determining that it is 
not matter. Now we apply this reasoning to electricity. 
We take into consideration the intimate relationship be- 
tween the two forces, their resemblance in various ways. 
Besides this, we compare electricity with other forces; we 
see how other forces can be converted into electricity, or 
vice versa, and by reasoning out what must be the condi- 
tions in such transformations, not only find out what elec- 
tricity is not, but come a step nearer to knowing what it is. 
It is in thus sifting out the probable from the impossible 
that men like Volta, Ampére, Becquerel, Faraday, and 
Tyndall have rendered the greatest service to the science. 


-| It cannot be gainsaid that our conception of electricity is 


more intelligent and far reaching to-day than it ever was. 
We know at least its relations in the domain of force, if 
not the exact place it holds. Some few may still persist- 
ently adhere to their opinion that electricity is matter; but 
the great majority of thinkers, those who have followed 
the logic of modern progress, prefer to reject the material 
doctrine, as was done with heat, and look upon it as a 
modification of the movements in the atoms of matter,— 
a peculiar polarization of vibration, in fact. 

In electrical phenomena, such men as Tyndall, Helm- 
holtz and Thomson see but a phase of mechanical motion. 
With them the study of the principle of the science is, 
after all, only the study of mechanical actions, a question 
of vibratory motion. Thus far we all agree very well. 
But now the negative process of answering the question 
must be brought into requisition again. We believe that 
electricity is motion; but that, of course, is not answering 
the question fully. We must know what kind of motion. 
To find that out there is only one way, and that is to deter- 
mine what kind itis not. 

In electrical circuits there has always been noticed a 
more or less perfect reciprocation between heat and current 
energy. Joule’s law depends upon this relation. Many 
observers have sought to find in this a sign of close analogy 
in cause, and the opinions of M. Delaurier and Herr Hoor- 
weg, presented in another column, are interesting in this 
connection. The ground taken by these scientists may not 
be entirely tenable; but if nothing more, their opinions and 
whatever facts accompany them will be welcome to those 
who like to penetrate below the surface and inquire into 
the mysteries hovering about the nature of electricity. By 
collecting these notes and comparing them with others 
constantly coming to our attention, we may be able to 
determine still farther what electricity is not, and in that 
way make progress in the direction of a better knowledge 
of what it is. 
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M. Delaurier’s New Theory of the Cause of Production 
of Hydro-electric and Thermo-electric Currents in 
Batteries. 


A paper on the above subject was read at the meeting 
of the Académie des Sciences, May 7, the following abstract 
from which will be interesting to those who find pleasure 
in inquiring into the modus operandi of electrical phe- 
nomena: As early as fourteen years ago M. Delaurier 
advanced the hypothesis that electricity is not 
produced by chemical action directly in batteries, 
but by a transformation of heat under definite  cir- 
cumstances, The ingenious experiments of M.M. Bjerk- 
nes and Decharme lately made prove that electricity is 

he result of vibrations of an elastic fluid, and M. Delaurier 





believes from this and other considerations that 
electricity is matter, and that itis the vibration of this 
matter which produces the different physical and chemi- 
cal effects that result from electrical action. He admits 
the existence of an imponderable substance called ether by 
scientists, though he argues that the term imponderable is 
a misnomer, since the substance, being matter, must have 
weight. According to himit seems imponderable only by 
its association with bodies so much denser and heavier. 
For instance, bodies floating on water or in the air seem to 
have no weight because they are less dense than the water. 
Magnetic attraction and repulsion also seem to make 
bodies appear without weight. The ether can receive all 
kinds of impulses; its molecules are kept apart by primi- 
tive matter, ‘‘protogene,” whose atoms move with 
extreme rapidity; the expansion of gases, the 
difference of density of ll bodies, etc., being 
consequences of this movement. It is the different 
reaction of the protogene on the molecules of bodies in 
consequence of differences of position of their component 
atoms that causes the change of density in bodies. 

The ether can be moved about and set into undulations 
like air and just as sounds set material bodies in vibration, 
or vibrations give rise to sounds which vary in pitch with 
the rapidity of vibration, so the ether gives rise to heat, 
light and electricity, which set heavier bodies in vibration. 

M. Delaurier has lately shown by experiments that 
when two zinc plates are immersed in a concentrated ex- 
citing solution, that zinc plate which is least attacked 
forms the positive plate, that is to say, the zinc which was 
acted upon more rapidly furnished less electricity. He ex- 
plains this strange circumstance by supposing that the 
greater part of the electricity evolved from the zinc more 
readily acted upon gave rise to heat and that less heat 
was transformed into electricity. Thus, while there would 
be many heat vibrations produced and much heat resuli- 
ing there would be only little electricity generated. 

Another experiment adduced to confirm his theory is the 
following : In a vessel containing an exciting solution of 
sulphuric acid are placed a plate of zinc A, and a plate of 
copper B, connected together for their entire lengths or 
only at certain points at the upper part. It may seem 
evident, according to the theory of chemical action, that 
all the electricity will tend from the zinc to the copper, 
and that the current cannot be diverted from its seemingly 
normal circuit between the two plates A B. 

Such is not the case, however. If a second plate of 
copper C, provided with a conductor at its upper part, is 
placed in the solution, and if the two plates A B are 
provided with a conductor going to them both, so that 
they form one element, on joining their conductor with 
that of the plate C, the current is almost the same as if the 
plate B were not there. According to M. Delaurier this 
contradicts Ohm’s law, since the electricity is evolved 
through a circuit of higher resistance ; for instead of pass- 
ing directly between the plate A B, it passes from the plate 
A, through the circuit of the plate C. It is evident, there- 
fore, that it must be the heat given off by the zinc that 
produces the electrical current. The heat given off at the 
zine plate by chemical action makes this plate the positive 
plate, and the copper becomes the negative plate by the 
vibratory modification which the heat undergoes in trav- 
ersing the liquid. 

‘Fifteen years ago,” says M. Delaurier, “I had ob- 
served that a single-liquid battery became heated very 
much and then produced less electricity. I sought to 
bring the carbon and the zinc nearer, as much as _ possible 
in order that there might be less resistance to the conduc- 
tion of the electrical current through the exciting liquid. 
I had diminished the surface of the zinc to a considerable 
extent, and I had succeeded in diminishing the heat in the 
batteries considerably and in making them produce a much 
greater quantity of electricity; whereas all physicists 
know that liquids are much better conductors of electric- 
ity when they are warmed, In these batteries the more the 
liquid becomes warm, the more the production of electric- 
ity diminishes, even when the liquid is far from having 
its chemical action exhausted.” 

In order to be sure that the accepted theory of produc- 
tion of electricity in batteries was not in accordance with 
the experiment, M. Delaurier resorted to the following 
expedient: Taking two long plates, one of copper and the 
other of zinc, united at the top only, they were placed in 
the same acidulated water. The liquid became warmed 
just as much as if the plates were united only by copper 
wire of any length or size, The production of electricity 
then does not depend on the great resistance of the battery 
nor on that of the conductor, contrary to the law that the 
heat appears at the seat of resistance. ‘‘It isthe vibration 
of the ether,” says M. Delaurier, ‘‘less energetic than that 
of heat, which must itself be less energetic than light, and 
which has, therefore, different properties and actions on 
bodies.” 

According to the theory heretofore adopted, adds 
M. Delaurier, it would be supposed that as the two 
electricities (negative and positive), produced by chemical 
action recombined in passing through the internal resist- 
ance of the liquid or that of the conductor they would 
give off heat, but I have just proven that such is not the 
case, for the heat appears in the liquid and not at the con- 
tact between the two metals at their upper portions, 
where the recombination of the eleccricities would take 
place. 
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In thermo-electric batteries similar phenomena take 
place, according to M. Delaurier. He has observed that 
as a rule those bodies which are the worst conductors of 
heat, but which are nevertheless conductors of electricity, 
give off the most electricity when they are heated, and he 
remarks that electricity must be the transformation of 
heat directly into electricity in a single metal on its pas- 
sage through that metal, and that the second metal used 
in thermo-electric combinations may be active in the same 
direction, or in an opposite direction, or else may be merely 
a conductor of the current. 

The direction of the current is determined by the struc- 
ture of the metal, according to his observation, and he 
finds it curious that fine wires produce nearly the same 
electricity as large bars of metal. This would come with- 
in the same order of facts as the production of electricity 
with large surfaces of zinc, which as we know 
produce scarcely any more electricity than small 
surfaces in a given time, and which produce very much 
less electricity with the same expenditure of zinc or of 
heat. He believes that chemical action produces elec- 
tricity only because it gives out heat in the first place, and 
that the currents produced in the battery by chemical 
action have a great analogy with thermo-electric currents. 
It is probable that it is by the passage of heat in the liquid 
that electricity is produced, but the excess of energy of 
chemical action gives heat vibrations, or else prevents the 
difference of potential between the poles by equalizing 
the heat everywhere, since there must be a different tem- 
perature at each extremity of a metal in order that an elec- 
trical current having a definite direction may be pro- 
duced. 

The above contains some new observations, which are 
not without value asa contribution to the stock of mate- 
rial already at the command of scientists, and wherewith, 
as is hoped, a rational and satisfactory theory of the elec- 
tric current can be ultimately constructed. It strikes us, 
however, that in applying his logic to the facts as they 
appeared to him, M. Delaurier has failed to take into ac- 
count the principles lately enunciated, the facts recently 
observed, and that this neglect on his part has detracted 
very much from the value and the compass of his theory. 
The man who presumes to speculate on scientific princi- 
ples nowadays certainly owes it to himself, as well as to 
the science of which he is a votary, to embody the most 
recent knowledge in his deductions. Some of the state- 
ments submitted cannot be accepted without modifi- 
cation. M. Delaurier would have us infer that the 
ether itself is electricity; but we dissent from this 
view. If we ascribe to force a ponderable, material 
nature, we are forced to suppose the existence of 
several distinct forms of ether for each mode of force. 
M. Delaurier actually contradicts himself in this respect, 
for he admits further on that the ether produces heat, 
light or electricity, according to the character of its vibra- 
tion. In saying this he virtually admits that it is not a 
question of medium but of manner; that is to say, the 
evolution of force depends not on matter, but on the pecu- 
liar mode of motion (vibration) which is set up in the 
matter. It is logical enough to suppose thet electricity 
requires a subtile medium like the ether to carry on its 
functions, but it does not follow necessarily that such is 
the case for heat, for its vibrations are so much coarser or 
larger or slower, that they are undoubtedly capable of re- 
acting directly on material bodies without the intervention 
of the ether. Sound vibrations are indeed so coarse that 
they will not be transmitted through media rarer than 
gases. The invisible heatrays are not very far removed 
in rapidity of vibration from the highest notes of the scale, 
and the transition between the two must be small, 
so small that for our part we do not think they require a 
medium as subtile as the ether to convey their 
energy. We believe with modern savants that 
heat can and does react directly on material bodies. 
It may be that heat rays also react on the ether, and 
they undoubtedly do as their light-giving intensity in- 
creases, because light could not be emitted unless the ac- 
tion involved the ether. It will be seen, moreover, that 
the theory of M. Delaurier loses none of its force, even 
under these modifications, which make it more modern, 
more acceptable. Passing by his first experiment, which 


is really interesting and valuable, we must say a word | 


about that experiment with the three plates A B C, which 
seems to him to contradict Ohm’s law. 


nothing of the kind, however. The zinc plate A is simply 


acting as positive plate for two distinct negative plates B | practiced to a greater or less extent in all countries. 


It really does, 





The fact that small surfaces can evolve as much current | 


as large surfaces is-understood and well known to be a 
consequence of an underlying fact, namely, that the 
electromotive force of any galvanic or thermo-electric 
combination does not depend on the amount of material 
present in either element, but on the nature of the mate- 
rial. Thus the difference of potential between a copper 
tack and a zinc tack placed in the usual gravity battery 
would be 1.079 volts, just the same as the difference of 
potential between the crowfoot zinc and the usual copper. 
However, as the latter, being larger, presents more sut face 
for the current to pass from one to the other, the internal 
resistance will be incomparably less. 

Considered as a whole the interest attaching to M. De- 
laurier’s theory lies in the suggestion which it makes that 
electrical currents are the result of transformation of heat. 
It will be seen further that another scientist, Herr Hoorweg, 
has also arrived at the same conclusions. Others have 
also expressed the same conviction. It would be interest- 
ing to have these theories tested by experiments specially 
contrived for the purpose. Certainly such a theory, if 
supportable, would simplify matters to a great extent. It 
might even unfold some new secret, valuable to those 
looking for cheaper modes of producing electricity, and 
perhaps the possibility of the thermo-electric battery 
would stand in a new light. 

_ OOS Ooo 
Herr Hoorweg’s Thermic Theory of the Galvanic 
Current, 





It will be interesting to compare the conclusions of 
the theory of M. Delaurier with those arrived at some 
years since by a German scientist, Herr Hoorweg, in a 
paper on the thermic theory of the galvanic current, pub- 
lished about two years ago in Wiedemann’s Annalen. In 
this paper Herr Hoorweg traces at some length the close 
relationship of heat to current, and sums up his theory 
with the following interesting propositions: 1. Wherever 
two conductors come into contact, motion of heat results 
in the development of electricity ; therefore, a constant 
electric difference arises between the two substances, 2. 
If in a closed circuit the total sum of the difference of 
potential be different from zero, there arises in this circuit 
a continuous electric current. 3. This current exists at 
the cost of the heat at one part of the point of contact and 
has heat production in the other fora result. 4, All vol- 
taic currents are thermo-currents. 5. The chemical 
action in the battery and in the electrolyzing cell is a 
result of the galvanic current itself, and not a cause 
thereof. 

It is seen that Herr Hoorweg’s theory practically em- 
bodies that of M. Delaurier, but that it goes much further. 
The one great objection to the theory of M. Delaurier is 
that it overlooks the important changes which take place 
in the solution while the battery is giving current, Ina 
word, it does not explain the electrolysis of the solu- 
tion. No theory of the electrical current can be con- 
sidered satisfactory unless it takes into account the peculi- 
arities of electrolytic action. It is well known that in the 
voltaic battery, and in an electrolyzing cell as well, we get 
a decomposition of the substances entering into the com- 
position of the solution, the electro-positive elements or 
‘‘cations” following the direction of the current and 
moving with it to be evolved at the surface of 
the cathodes while the electro-negative elementsor ‘‘anions” 
move in a direction contrary to that of the current and 
are evolved at the surface of the negative plate or anodes. 
This migration of the ‘‘ ions” has been a stumbling block 
to most of the theories that have been proposed to explain 
the phenomena of voltaic action, because they all fail to 
account for it satisfactorily. The suggestion given by 
Herr Hoorweg in the last clause however supplies the miss- 
ing link, Whether the migration of the ions is a result 
instead of a cause of the current is, of course, to be proven, 
Still, we already know that the migration in the voltaic 
battery is precisely like the migration in an electrolyzing 
cell. The same amounts of material are decomposed and 


| they move individually in the same direction in both. In 


a word, the results are perfectly and exactly identical, and 
Herr Hoorweg is quite warranted in ascribing them both 
to the same cause. 


Canceling Postage Stamps by Electricity. 








The method of defrauding the government by cleaning 
postage stamps and using them over again is cne that is 
The 


and C,and it would merely oxidize sooner when both | loss which the United States Government has suffered in 
circuits were connected. We might take ten copper plates | former years from this cause was enormous. A systematic 


and place them around the margin of the vessel, at a dis- 
tance from each other. We might use a single rod of zinc 
in the centre of the vessel. Now, connecting one strip 
with the rod by a wire, a current would pass through that 
wire. Connecting another, the current would also pass 
through this one, and yet the current in the other would 
scarcely be diminished. Thus we might connect all ten 
by distinct wires to the same zinc, and the current would 
be equal in all, though the zinc would wear out faster. 





inquiry into the subject lately made by the French postal 
authorities reveals the fact that the government treasury 
loses as much as $100,000 per annum in this way ; and 
doubtless the fraud has escaped detection in many cases, 
so that the loss may be estimated at a higher figure. 

The number of devices which have been suggested to 
make the canceling of postage stamps effectual is very 
large. All kinds of hand stamps have been made. Some 
scraped the surface, others perforated it, others.used chem- 


But we have a still more practical analogy before us con- | icals that decomposed the coloring matter of the ink in 


stantly. 


In the gravity cell, copper is often deposited on | 


the postage stamp. But the difficulty has always been 


the zinc when the sulphate of copper rises too high. This | that the remedy was too good. It would do more than 
sets up a galvanic ‘‘ local” action, by means of which the | was wanted, and the envelope or the parcel was liable to 
zinc is dissolved gradually, but nevertheless the battery | suffer by it. 

will give its share of current when the circuit is closed, | In this emergency, electricity has just been thought of ; 





and a French inventor, M. J. Chatenet, has brought it to 
the rescue of the treasury department by an ingenious ap- 
plication. The idea of M. Chatenet is to use the heating 
properties of a current of electricity to scorch the stamp. 
The instrument for stamping has the ordinary form, con- 
sisting of a round knob, or handle, attached to adie. One 
side carries two small binding posts which receive the cur- 
rent from a battery by means of a flexible connecting 
cord, of the kind used in telephone connections. From 
these posts the current passes through a switch-button, 
by turning which the circuit is completed and the current 
made to pass through a zigzag thread of platinum. This 
platinum forms the canceling face, or the die of the stamp. 
By the passage of the current it becomes red hot, and 
when brought down on a stamp it chars its surface with 
a zigzag mark that is necessarily indelible. By contact 
with the cool surface of the stamp, the platinum wire is 
chilled, and as the die is immediately removed, there is 
no injury done the envelope. This electric stamp can 
evidently be used in the same manner as the ordinary ink 
stamp. The application of electricity in this case seems 
very simple, and it looks as though its use ought to be 
practical. 





> 
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Electricity and Aerostation. 





We have received the prospectus of an exposition of 
‘‘ aerial traveling ” appliances, which will be held at the 
Trocadéro in Paris from the 5th to the 15th of June inst. 
The exposition is very appropriately promoted, as this 
year is the centennial of the birth of Montgolfier, the 
inventor of the first balloon. In this exposition electricity 
will also find its place, and will doubtless be well repre- 
sented. M. Tissandier has brought it into favor within 
the last year in this connection by demonstrating the 
practicability of propelling air vessels by electricity. Spe- 
cial classes will be reserved for motors and propellers 
worked by electricity, for telephonic apparatus used as a 
means of communication with captive balloons, for elec- 
tric lighting apparatus to be carried in balloons, and for 
apparatus adapted to the study of atmospheric electricity. 
The entries closed on the 20th ult. It is not known that 
much attention has been given to inventions of this class, 
but this exposition will serve at least to call the attention 


of electricians to a new field. 
(er Oe i oem. -—™ 


A NEw telegraph company just starting out on a small. 
scale, in Ohio, in its choice of a name has paid an appro- 
priate compliment to the inventor of the quadruplex. If 
the Edison Telegraph Company exhibits half as much 
energy and perseverance in building up a business as its 
nam«sake has shown in the development of the incan- 
descent electric lamp, it may count upon an assured 
success. 








Recent Electrical Storms. 





On Tuesday, the 22d ult., a cyclonic storm passed over 
the Middle States, with devastating effects in almost all 
the localities it visited. In point of splendor its electrical 
display has rarely been equaled. The Herald of this city, 
in giving attention to this phase of cyclonic phenom- 
ena, says: As the central area of the cyclone ap- 
proached the Virginia coast, on Monday evening, a series of 
electric storms, or one grand electric storm, illumined the 
Atlantic seaboard from Virginia to New York, and vio- 
Jent thunder storms were reported in Washington, Phila- 
delphia and New York. This brilliant and extended dis- 
play was due apparently to the movement of acool and 
dry stratum over the saturated surface winds, blowing 
from the south and east on the northeastern margin of the 
cyclone, and the consequent changes of wind and tem- 
perature. The advance of the general depression with 
which these thunder storms were associated was also 
indicated on Sunday evening at Philadelphia by the slow- 
moving cirrus and other clouds, while the central depres- 
sion was several hundred miles distant in the Southwest. 

But the most interesting and important phenomenon of 
the cyclone was that it signaled its own northeastwardly 
advance by vivid electric flashes far beyond its centre, 
The meteoroicgical significance of silent sheet lightning has 
recently been considerably discussed by scientists, with 
the generally accepted conclusion of experts that it is by 
no means a harmless display, but the signal of a coming 
storm yet too remote for its thunder to be heard. This 
conclusion was strikingly confirmed on Monday night by 
the far-reaching electrical phenomena of the Virginia 
cyclone—a fact which forcibly suggests that the approach 
of many of our large cyclones, and even of the great trop- 
ical hurricanes, may be foreseen and foretold by their 
lightnings before instrumental indications justify a fore- 
warning. The fiery portents of the great Cuba hurricane 
of September 5, 1882, were visible at Havana and Pensa- 
cola over twelve hours before the storm rose to its maxi- 
mum force at these points or the barometer gave unmis- 
takable warning. 

While our thunder storms may be local (the lightning 
being electrical discharges from two adjacent clouds), the 
phenomenon is often extended over a whole section of the 
country with most serious consequences, They deserve, 
therefore, much more careful investigation than they have 
yet received. It would be a great aid to the popular un- 
derstanding of fhe movements of thunder storms and their 
relation to the large cyclones if the former were as regu- 
a rly charted as the latter, 
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Disturbances on Telephone Lines. 





The following observations on the causes of disturbance 
on telephone lines, obtained as the results of experiments 
by Mr. E. O. Walker, of Belgaum, India, appeared in 
the London Electrical Review, and will be read with profit 
by those interested in the construction and maintenance of 
aerial lines: 

(1). Actual Cross-Contact between Wires on the Same Posts. 
—Morse signals can actually be read on the telephone from 
neighboring wires, but do not interfere with speech. A 
spoken message in another telephonic circuit can also be 
heard, as noticed between Rutnagherry and Chiphur, and 
Rutnagherry and Rajapur, where wires run together for 
744 miles. Thisissaidto have been cured in England by 
using the best insulators, which at least constitutes a safe 
precaution. 

(2). Induction Currents from Neighboring Wires.—These 
are often confused with the foregoing, but it is doubtful if 
the complete signals produced in neighboring circuits can 
be attributed to induction. According to established 
theories, complete signals should not be obtained, but in 
actual experience on all our long Indian lines, scme of 
which are excellent in insulation, if a relay be adjusted 
finely enough, the signals passing on a parallel wire can be 
read; any how, the induced signals do not interfere with the 
transmission of speech by telephone, and may be disre- 
garded as an element of disturbance. The hissing sounds 
heard in the telephone have often been attributed to ‘‘ in- 
duction” from other circuits, but this can be proved to be 
an erroneous idea by isolating a branch line from other 
lines, when the sound will still be heard. 

(3.) Currents from Derived Circuits.—Where the same 
earth-plate is used for two or more wires, it is believed that 
a minute portion of the current sent on one of such circuits 
returns by way of the other circuit to the battery, and thus 
influences the telephone. It is difficult to say whether this 
is the vase or not, for in most offices all lines run together 
for a short distance in the course of being led into the office, 
and the signals which are read on the telephones may be 
due to cross contact or to induction; even if the two lines 
approach the office from different directions, the leading- 
in wires are generally parallel for 20 or 30 yards outside or 
inside the office. As an instance of the extreme sensitive- 
ness of the telephone to such signals, I may mention that 
a message sent from Dharwar to a station 150 miles to the 
eastward can be read on a telephone at Belgaum, 45 miles 
to the westward of Dharwar. The wires are in this case 
parallel for 30 or 40 yards, and the same earth-plate is used 
for all lines. 

All the effects of the cross-contact, induction and derived 
circuit currents can be much reduced by interposing an 
electro-magnet in circuit between the telephone and line, 
but the method has the disadvantage of lowering the sound 
of the voice. None of these causes positively disturb the 
transmission of speech, nor are they the origin of the 
hissing sound which is our great enemy. 

Now we may approach the consideration of the disturb- 
ances due to extraneous natural forces, so subtle, so rapid 
in variation, and so practically uncontrollable. 

(4.) Earth-Currents.—By these are meant those currents 
that flow like tides in our lines, more especially those run- 
ning parallel to, or ataslight angle to, the magnetic equa- 
tor, and which, there is strong reason to suppose, change 
their direction four times a day. Whether these are pro- 
duced by the earth’s magnetism or by the direct inductive 
action of the sun and moon, by either or by both, has not 
been ascertained; but, as a general rule, these currents are 
fairly steady in direction and amount, and are not subject 
to rapid variations. The strength of the current is from 
0 to 0.7 milliampere, according to the time of the day, and 
the effect of the current would be to curb the disc of the 
telephone in a measure, so that this is one reason why 
speech is not so plain with earths in circuit as through a 
complete metallic circuit of equal resistance. These earth- 
currents, like the seas and oceans of our globe, are subject 
to sudden and great changes; at times they rise to seven 
milliampéres or more, in accord with earthquakes, sun- 
spots and displays of auroras. Such violent and enormous 
changes must, of coprse, render it difficult to communicate 
by telephone or by any other instrument ; but such storms 
are infrequept, and the earth-current may as a rule be con- 
sidered as a harmless intruder per se ; there are other in- 
fluences of which an aerial wire is also the vehicle, unfor- 
tunately, which disturb the earth-current and cause it to 
vibrate the telephone disc. 

(5.) Polarization of earth plates, caused instantaneously 
at the passage of the signal, to which must be attributed 
in most part the difference in clearness of articulation 
noticed with a complete metallic circuit, and with a return 
earth ; the antagonistic current of polarization negatives 
our signals to some Gegree, but does not occasion variable 
disturbances. 

(6.) Galvanic Action between Earth Plates. —Whena clean 
plate is buried at one end of aline, in correspondence with 
an oxidized plate at the other end, a current flows from the 
latter to the former underground, and vice versa in the 
overhead wire connecting the plates; but in a few minutes 

equilibrium is established, as this action is not a permanent 
disturbance. If the two plates be of different metal a 
greater current is produced, but ordinapily, in India, at 
least, the plates are of copper, and no current need be an- 
ticipated. 


(7.) Swinging of long spans and consequent change of 
position with regard to lines of electric furce. Such may 
possibly be productive of small changes, but if so great as 
to produce disturbances, they would have been noticed in 
the experiments made with the line from Vingorla to Bel- 
gaum in the descent of 2,000 feet in one mile from the 
Ghats to the low-lying country of the coast, where there 
are six long spans, this cause of disturbance would always 
be at work, but, as a fact, disturbances have only been 
noticed in the afternoons and evenings. Similarly, on the 
line from Karwar to Kumta the mornings were particular- 
ly free from disturbances, though there are two high spans 
of 400 yards each on that section. 

(8.) Swinging of one wire towards and away from an- 
other ; the induction of a metallic mass on a wire carry- 
ing a current; this cause can again be briefly disposed of for 
the reason given in the last paragraph, that if it exist it 
must be always operative, which is not apparent to us ; 
as an experiment, wires were caused to swing, but no 
sound could be heard, or at least no variation of sound 
could be heard on the telephone. 

(9.) Mechanical Vibration of Posts and Wires.—This can 
be detected through a short length of wire under tension, 
but not through a long length of comparatively slack 
wire such as usually composes office leads, cut up into 
sections and terminated at several binding screws. 

(10.) Changes in mechanical structure of suspended wires 
by contraction and expansion when swinging in high winds, 
and consequent variations in the resistance of the circuit. 
High winds are not at all invariable accompaniments to 
the hissing sound which is under investigation, nor did a 
wire experimentally under tension and stress cause varia- 
tion in a telephonic circuit; this cause must also be 
operative at all times if it exist at all, which is not 
noticeable. Dismissing then, the foregoing causes as not 
likely to be those of which we are in search, we are led 
to believe that the hissing sound which, when considera- 
ble, so impedes and sometimes prevents telephone com- 
munication, must be due to one or more of the following 
causes : 

(11.) Changes in the electric state of the atmosphere, of 
which lightning is a sensible demonstration. It is assumed 
that a suspended wire acquires a charge similar in sign to 
that of the atmospheric stratum which environs it, and is 
readily affected by changes or discharges. We know how 
often a hot day is followed by a thunder-storm, and it is 
quite reasonable to believe that there are many electric 
disturbances which our senses are not acute enough to de- 
tect. The hissing sound is most remarked, and begins 
earlier on days when the range of temperature is great. A 
fortnight ago the weather was cool and pleasant all day; 
lately there has been an increase of temperature, and a 
line which was almost unaffected gives the hissing sound 
now early ip the day. To-day the thermometer shows 68° 
to 73° at 8.30, 70° to 79° at 10, 70° to 85° at 12.30, and 67° 
to 87° at 3 P. M., and the disturbances are greater on the 
branch line from Belgaum to Vingorla than any I remem- 
ber since last rainy season, nine months ago. 

(12.) Passing clouds and rising vapors, no doubt, both 
communicate charges to the wires, or promote discharge, 
and obscure the inductive action of the sun, as observed 
by Mr. Nosworthy in his earth current experiments at Rio 
Janeiro. 

(13.) Thermo-electric currents, caused by variations from 
light and shade and cold draughts of air, in the tempera- 
ture of the wire in its different parts. The hissing sound 
is slightly remarked in a looped wire circuit, which is dis—- 
connected from earth, and it must be attributed to these 
currents or to changes in distribution of induced charges 
by atmospheric electricity. 

(14.) Changes of potential in a suspended wire, owing to 
differences in its relative height from the ground, and 
owing to irregularities in the contour of the graund, which 
expose some portions more than others to the sun’s induc- 
tive action, and which cause the wire to be exposed to dif- 
ferent strata of the atmosphere. 

(15.) Earth Tremors.—Recent investigation has shown the 
surface of the earth to be in a normal wave-like state of 
motion, though generally insensible to us, and experiments 
have proved further that a concussion of the earth in 
proximity to the earth-plate will cause a variation in the 
earth-current in a line joined to the plate. Earthquakes 
are accompanied by extreme heat, and there may be a reci- 
procity between the two phenomena, which would account 
for the greatest variation and disturbance at the hottest 
time of the day, the afternoon. This is, in our experience, 
the case. The telephones are most disturbed from three to 
nine P. M. 

We have experience now of several lines lying in different 
geographical directions, Karwar to Kumta, 40 miles N. 
and 8.; Belgaum to Vingorla, 70 miles E. and W.; Kol- 
hopur to Rutnagherry, 71 miles E.S.E. and W.N.W.; 
Rojapur to Chiplun, 80 miles N. and 8.; with diversion 
W. and E., and they are all found to be more or less sub- 
ject to the hissing and bubbling sound when worked by 
telephones, and we may conclude that the disturbance is 
not caused by induction from Morse circuits, but by one 
or more of the following causes: 

1. Changes in the electric charge of the atmosphere. 

2. Variations by passing clouds and rising vapors. 

8. Thermo-electric currents. 

4. Changes of potential in the wires owing to differences 





of elevation. 





5. Earth tremors. 

Even if the Morse system and large batteries were 
abandoned, and telephones with small batteries used on 
all lines, we should still have these disturbances, and may 
always expect them in practice; especially in the hot 
months of March, April and May, and in the storms of 
the succeeding three months; and may conjecture that 
they will at times be so considerable as to break down tele- 
phonic communication. 

Unfortunately any contrivance for absorbing the disturb- 
ing influence causes a corresponding deeline in clearness 
of tone, and it would appear at present that the disturbances 
must be borne with and remain unremedied. In our Morse 
systems the relays, by their comparatively coarse adjust- 
ments, are insensible to these subtle currents, but the tele- 
phonic currents are not stronger than these their natural 
enemies, and both are equally rapid in their changes, and 
so antagonistic to each other. 

9+ 0+ 
A New Individual Bell. 





A new individual bell, invented by Mr. James H. Carey, 
is thus described : The apparatus consists of a single elec- 
tro-magnet operating a neutral armature similar to those 
in a Morse sounder, to which is attached an upright rod 
and pawl, which rotates a shaft and moves an automatic 
detent, by which the signals ate absolutely prevented from 
taking more than one step at a time. On the shaft are two 
ratchet wheels, toothed in opposite directions, and a cir- 
cuit breaker, which controls the ringing of the bell to 
which the signal is attached. The signals can be made to 
ring on any required number by adjusting the circuit 
breaker by means of a single set screw. If some parties on 
a circuit should be opposed to having the signal placed on 
their bell, in case any extra rental was arged 
therefor, it can be left off of such places, and ni 
der of the line supplied without apy int nce 
in the working of any part of the line. An auto- 
matic caller has recently been devised which may be placed 
on each switch-board. This calls any desired station by 
simply pulling a stop with the required number, and start- 
ing the caller. It then rings the station until the stop is 
replaced, when all the instruments go to the unison point. 
The whole operation requires only three seconds. The 
instrument placed on a subscriber’s telephone is outwardly 
a small black walnut box, near the top of which is an 
opening showing the words “‘ clear line” or ‘‘ line in use,” 
as the case may be, and by the mechanism within only the 
bell of the subscriber desired to be calledisrung. By an 
ingenious attachment, as many as fourteen telephones on 
one line can be connected, and all operated from the cen- 
tral station, The mechanism can be operated not only by 
battery, but by dynamo-power, effecting a saving in space 
and care, and being more powerful than a battery, 
Only one call is required for each switch-board, even 
though 50 wires centre in it, It is said that arrangements 
have been made with the American Bell Telephone Com- 
pany for the manufacture of a large number of these in- 
struments. 
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An Electric Shock. 


The Salt Lake Tribune tells the following story, which 
ought to serve as a warning against having any misunder- 
standing with electric lights: 

Last evening there was considerable excitement over an 
incident which happened at the Nevada Restaurant. 
Fred Simons happened to be passing near there just after 
the electric light had been started, and seeing a blaze 
around the outside stairway to the cellar, he ran into the 
cellar, supposing some combustibles there had taken fire. 
Finding everything all right there, he ascended the steps, 
and when near the top placed both hands on the iron rail- 
ing. They became fastened to the railing by a strong cur- 
rent of electricity,and he was unable to extricate himself. 
He shouted most lustily for help, when the proprietor of 
the restaurant came to his rescue. Electric flashes were fly- 
ing from parts of the railing, and Mr. Simons appeared 
almost surrounded with flames. He had dropped partly on 
the steps, and was in a helpless condition except to cry for 
assistance, when he was pulled away by the coat collar. 
A general alarm was raised on the street, and a large 
crowd assembled, including firemen, who came with a 
small hose cart to put out the fire. It appears that the 
conducting wires where supported on the roof, had come in 
contact with the tin roofing, and thus the current was car- 
ried down the front wall and iron pillars to the iron railing, 
which rests on wooden bases on each side of the cellar steps. 
The wood was made to blaze and continued to smoke for 
sometime after the eurrent had been shut off. Mr, Simon 
was much frightened over the matter and was quite weak 
for sometime afterwards. Mr. Tupper, the electrician, 
soon appeared on the spot and placed things right. The 
lamps beamed forth as‘usual a few minutes afterwards. 


Electric Zephyrs. 














According to the Hartford Courant, cyclones are not so 
vindictive and powerful as they are described. Itis the 
flimsy and unsubstantial manner in which houses are 
constructed which makes the western cyclone such a 
terror. To which sage and scientific observation the 
World of this city thus responds: 

It asks; ‘‘ Will the cylones destroy a first-class; well- 
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built houses? Would such a storm sweeping over Hart- 
ford centre, for instance, do serious damage to people and 
property under the shelter of our average Hartford build- 
ings?” When the bounding, spinning, twisting cyclone is 
fully at work it pays very little attention to architecture. 
These electric zephyrs pull trees up by the roots, and trees 
grow as firmly in the land out West as they do in New 
England. They have been known to take the bark com- 
pletely off a tree, pick up a house and carry it a mile or 
two; waft a horse from one township to another, and dig 
up and carry off old-fashioned, stone-lined wells. The 
probabilities are that a cyclone might not be able to scat- 
ter a strongly built city, such as Hartford, through the 
valleys of Connecticut, but there will be business for 
painters, glaziers and even roofers the day that Hartford 
receives a call from a thoroughbred, funnel-shaped West- 


ern cyclone. 
THE TELEGRAPH. — 


THE SOUTHERN TELEGRAPH COMPANY.—This company 
is stringing wires between Danville, Va., and Greenville, 
8. C. 











THE AMERICAN Rapip.—The American Rapid ne 
Company is pushing its line toward the West and is rapidly 
approaching Chicago. Its wires are now being strung 
west of Toledo. 


SHE OBJECTS TO PoLEs.—There is said to be still living 
in Kalamazoo, Mich., an old lady who objects to the set- 
ting of a telegraph pole on her premises, saying she isn’t 
going to have that thing there to telegraph everything 
she says all over town. 

THE AMERICAN RAPID IN OHIO.—Several new wires have 
been run into the American Rapid telegraph office at 
Canton, O. The lines are now being extended to Coshocton. 
Akron will be connected with the American Rapid by 
wires run from Kent. Mr. W. R. Blackmond, of the Nickel 
Plate Railroad office at Cleveland, has assumed the man- 
agership of the Canton office. 


THE BoaRD OF TRADE CompaNy.—Mr. Sholes, superin- 
tendent of the Chicago & Milwaukee Telegraph Company, 
has recently been appointed toa similar position by the 
Board of Trade Telegraph Company, and is now managing 
both. They make a line from Milwaukee to St. Louis, 
via Chicago, and are operated in connection with the 
Baltimore & Ohio. They will be further extended. 


CHANGED ITs NAME.—There is something in a name, 
even a telegraph company’s name. The European, Amer- 
ican, Canadian and Asiatic Cable Company found its name 
too heavy for it, and obtained the consent of the Canadian 
Parliament to change it to that of the American, British 
and Continental Cable Co., which is but a slight lessening 
of the nominal weight. 


GREAT EXPECTATIONS.—The Postal Telegraph people are 
making some wild predictions of what they will do with 
their single line between New York and Chicago when it 
is completed. Said Mr. John B. Alley, of that company, 
to a Chicago reporter last week: ‘‘The New York Hera 
and Tribune have discovered that they can telegraph 
their entire editions to Chicago or any other part of the 
continent and get out simultaneous editions and compete 
with local papers. Ido not know about other cities, but 
am aware that such competition is about to be inaugurated 
so far as Chicago is concerned.” 


MUTUAL DISTRICT MESSENGER COMPANY OF BosTon.— 
At the annual meeting of this company, held at Boston 
on the 19th ult., the number of directors was increased 
from five to nine and the old board of the Mutual District 
Company of Boston re-elected. Messrs. James M. Prender- 

ast, Parker C. Chandler, Henry W. Pope, D. J. Hern, 

lien T. Weeks, Frederick L. Ames, D. H. Bates, W. Hum- 
stoice and C. A. Tinker, were elected by the Western Union 
Company as their representatives. Mr. Pope resigned the 
general management, which he has held since the organi- 
zation of the Mutual eo g S and is succeeded by Mr. 
Hern. The contract for the exclusive collection and 
delivery of telegrams of the Western Union in the city of 
Boston, covering a period of ten years, was executed. 

A Goopv PLACE FOR TELEGRAPH AND TELEPHONE LINES.— 
According to a San Francisco letter-writer, California is 
the paradise for linemen and wire chiefs. He says: ‘It is 
with the srentes satisfaction that we view this part of the 
outer world when we read, over our morning strawber- 
ries, how the rest of the country is being swept by floods 
and storms. Hurricanes in Pennsylvania, hail-storms in 
Coiorado and meteorological evils and accidents in other 
sections prove how perfect the glorious climate is which 
knows not such things. Thunder and lightning are never 
known, and snow falls once in twenty years on this penin- 
sula of San Francisco. When the telegraph wires are 
prostrated and communication cut off with the Atlantic 
coast the difficulty is always east of the Utah line, und 
telephonic communication in this city is never interrupted 
or made dangerous by any mysterious electric phenomena. 
The strong trade winds sweep through the Golden Gate 
and brush every taint from the atmosphere, and the worst 
that they do is to roll in pale wraiths or heavy banks of 
fog, that freshen up the blooming flower-beds like gentle 
spring rain.” 

A RAT ON THE WIRE.—Most operators have had 
experience with wires said to be infested with “‘ bugs,” but 
a real rat on a wire is something new. The Chicago 
Tribune tells of an aerial performance not previously an- 
nounced, which was witnessed one day last week by hun- 
dreds of persons in the vicinity of La Salle and Washing- 
ton streets in that — Some repairmen on the roof of 
the Union Bank Building arranging Western Union wires 
cut off the retreat of a very large rat from its usual hiding- 
place, and, thoroughly frightened, it endeavored to escape 
over the edge of the roof among the wires. It approached 
so near that its only means of safety lay in clambering out 
upon one of the cables running over to the Board of Trade. 
It had taken but a few steps on the cable, when for some 
reason it chose the large iron wire which supports the 
electrical conductor. It was life or death for the rat, and 
the contortions it went through in passing down the wire, 
which is strung at an angle of 45 degrees, were amusing 
to all but the performer. Attimes it seemed as if it 
would certainly fall, its hind feet slipping first on one side 
and then on the other; but it held on firmly with its fove 
ae aay finally reached the Board of e Building in 
safety. 





THE TELEPHONE. 


Dakota.—Yankton and Scotland are to be connected by 
telephone. 

MissourI.—An exchange was opened in Carrollton last 
week with thirty-five subscribers. 


MicHIGAN.—A telephone line is being established be- 
tween Big Rapids and Newaygo; and it is expected that 
the middle of June will see united all the principal points 
between Grand Rapids, Ionia and Big Rapids. 


THE TELEPHONE IN MICHIGAN.—Hudson has been con- 
nected by telephone with Adrian giving them both a 
through connection with Detroit, Jackson and all points 
centering at Detroit. A line from Adrian to Toledo, O., 
via Blissfield, will soon be completed. 


TELEPHONE MANAGER ARRESTED.—A Newark (Ohio) dis- 
patch announces the arrest, at that place, of W. 8S. w- 
man, on a requisition from the Governor of Llinois, 
charged with embezzling $800 while manager of the Cen- 
tral Telephone Company’s exchange at Lincoln, that State. 


THE TELEPHONE IN NEW ZEALAND.—A correspondent in 
Auckland writes: Our exchange system is gradually ex- 
tending. In Auckland we have 150 subscribers; Welling- 
ton, 50; Christchurch, 125; Dunedin, 225. In Auckland a 
young lady does the switching, but in the other places 
males perform that service. 


TELEPHONE Stocks.—The firm of Lynch & Banta, com- 
mission brokers, opened an office in Chicago on the first of 
May. Telephone stocks and government bonds will have 
special attention. Col. 8.G. Lynch, the senior partner, 
has occupied various responsible positions with the West- 
ern Union and other telegraph companies for twenty 
years, and for the past two years has been secretary of the 
Western Electric Company. 


A TELEPHONIC DINNER.—At a recent dinner party in 
Paris the host provided a novelty which may possibly 
become a feature of dinner parties in this electric age. 
Beside each plate was a telephone, which was connected 
with a distant salon, where a superb orchestra was playing. 
The guests were thus able, between the courses, to pass 
the time pleasantly in listening to good music instead of 
making obvious remarks about the weather. 


TELEPHONE SERVICE IN AUSTRIA.—The Austrian Railway 
Company has recently made use, on the Czaslau-Tremos- 
nitz and Tremosnitz—Prachowitz lines, of a telephonic 
service, arranged in such a way that the officials at any 
two of the stations can speak to each other, or one station 
can be put in communication with all the rest. Each sta- 
tion is furnished with the following apparatus: A wall 
telephone, supplied with a strong iron electro-magnet, an 
ordinary telephone fixed on the office table, a call-bell and 
a commutator. 


ROBBERS IN TELEPHONIC CLOTHING.—A new form of 
entering houses with burglarious intentions is to pretend 
to be an employé of a local telephone company and ask 
permission to fix the wires on the roof. Last week a de- 
cent-looking man obtained entrance to the house of Mr. 
John I. Wingsworth at No. 54 Park Place, Newark, N. J., 
on this plea. He said the storm had damaged the wires. 
He was admitted without question and left in five 
minutes. Soon afterward Mrs. Wingsworth discovered 
that about $2,000 worth of diamond jewelry had disap- 
peared. 


ANOTHER TELEPHONE COMPANY.—The Overland Tele- 
phone Company of New Jersey, with headquarters at New- 
ark, has been organized. It holds its license for the entire 
St-te from the parent company of the same name, of 
which Mr. R. G. Dunn, of mercantile agency fame, is presi- 
dent. The incorporators are}Messrs. John H. Eastwood, 
Charles Heath, Thos. C. Provost, Winfield S. Sims and 
Benj. F. Roby. A number of instruments are in opera- 
tion, and the company expects to do an extensive business. 
The telephones are of anew pattern and do not infringe 
on the rights of other companies. Long-distance conver- 
sation is to be a special feature. 


Boom IN TELEPHONE STocKs.—A telegram from Boston 
says that when on May 24 noontime passed and Governor 
Butler had sent in no veto of the bill authorizing the Bell 
Telephone company to increase the ownership in subordi- 
nate companies, the telephone stocks all rose on State 
street, and prices were still advancing when the board 
closed. The newspapers say that Butler had a veto mes- 
sage prepared as long ago as the Saturday before, but that 
he was induced to withhold it. The anti-monopolists are 
not pleased. 


A Propte’s T. & T. Co.—The certificate of incorporation 
of the People’s Telegraph and Telephone Company of 
New England was filedin the County Clerk’s office, this 
city, May 29. The capital stock is $5,000,000, divided 
into 100,000 shares of $50 each. The corporators of the 
company, and the numbers of shares held by them are: 
Frank Jones, of Portsmouth, N. H., 44,000; James P. Cook, 
of Salem, Mass., 8,000; Henry M. Cross, of Newbu: rt, 
Mass., 8,000, and Ernst Marx, of New York City, 40,000. 
The company is to carry on business in New York, Con- 
necticut, Rhode Island, Massachusetts, Maine, New Hamp- 
shire and Vermont. 


ANOTHER COMPANY.—Messrs. W. A. Ingham, C, 
J. Glidden, L. H. Roots, J. N. Keller, L. N. Downs, W. H° 
Bent, and George Worthington are the corporators of the 
Southwestern Telegraph and Telephone Company, whose 
certificate of incorporation was filed in the County Clerk’s 
office in this city recently. The lines of the company are 
to start from Saratoga, Da through Albany, and run to 
Austin and Galveston, Texas, by way of Little Rock, Ark. 
Its capital stock is $2,000,000, divided into 20,000 shares of 
$100 each. The shares are held as follows: William A. 
Ingham, of Lowell, Mass., 7,997 ; Logan H. Roots, of Little 
Rock, Ark., 1; Charles J. Glidden, of Lowell, Mass., 4,000; 
J. N. Keller, of New York City, 1; Loren N. Downs, of 
Lowell, Mass., 4.000; William H. Bent, of Lowell, Mass., 
4,000 ; George Worthington, of New York, 1. 


A GENERAL TELEPHONE LAW FOR MASSACHUSETTS.—In 
the Massachusetts House of Representatives, on May 21, 
the bill for a general telephone law came up. Mr. Wil- 
liams of Waltham moved numerous verbal amendments, 
for the committee on bills in the third reading. Mr. Cro- 
nin of Boston said that the telephone companies are oper- 
ating under a patent, and it is only fair that they be al- 
lewed to do what the patent permits. Until the patent 
expires, she patentees are entitled to the exclusive bene- 








a telephone for every customer who may demand it. It 
woul be as just to compel a railroad company to build a 
branch wherever one is requested. Mr. Weston of New- 
ton moved that the bill be recommitted. Mr. Clark, of 
Boston, believed that the bill was good in the main, but it 
would be well to have it recommitted. Mr. Mellen, of 
Worcester, was inclined to believe that the great corpora- 
tion would have its way. Especially after the speech of 
Mr. Cronin, he was disposed to believe that other members 
also had been interviewed. He knew something of the 
grasping disposition of the company, but did not wish to 
deprive it of one dollar which was its just due, The mo- 
tion to recommit prevailed by a large majority. 


A SMALL TELEPHONE Wak IN OnI0.—A Xenia (Ohio) 
special of May 23 says: ‘‘ Xenia has a telephone war in 
full blast, the particulars of which are quite interesting. 
About one year ago the Xenia and Greene County lines, 
owned by L. H. Whiteman, and the Middletown, Lebanon, 
Franklin, and several other Butler County lines, owned 
by C. H, Bundy, of Middletown, were consolidated under 
the name of the Buckeye Telephone Company, with L. 
H. Whiteman, president. and C. H. Bundy, treasurer and 
secretary. The capital stock of the company was fixed at 
$60,000, Whiteman and Bundy each holding $30,000 worth 
of stock. The new company ran along smoothly until 
the first part of last month, when Whiteman got wind of 
a transfer of the Buckeye Company, by Bundy, to the 
Midland Telephone Company, which controls most of the 
Bell exchanges in the interior towns in Ohio. The trans- 
fer was to take place at Dayton on acertain day, but 
Whiteman anticipated it with an injunction, and 
filed a suit against Bundy for damages, claiming 
that Bundy had invoiced certain lines to him 
(Whiteman) that belong to private corporations and 
individuals, Bundy retaliated with a similar suit against 
Whiteman, and yesterday two of Bundy’s employés from 
Middletown, named Wm. H. Morton and John Walk, ar- 
rived here te take charge of the Xenia exchange. bene | 
registered at the hotel under assumed names and as - 
dents of St. Louis. Bundy did not accompany them, for 
fear of the injunction papers being served upon him. He 
remained in Dayton to await developments. Whiteman 
learned of this last move, and sent a message to Dayton. 
The sheriff of Montgomery County found his man and 
served him with the writ. Bundy’s two employés are 
still here awaiting orders, and what the final result will be 
is hard to predict. The police are keepingan eye on Mor- 
ton and Walk. Having learned that they registered 
under assumed names they regard them as suspicious 


characters. 
THE ELECTRIC LIGHT, 


SunBury, Pa., will be lighted by electricity in July. The 
electric light works will be built at Caketown. 


INCORPORATED.—At Columbus, May 25, the Champion 
Electric Light Company, of Springfield (Ohio); capital 
stock, $50,000. 

THE ELECTRIC LIGHT IN NEW BRUNSWICK.—A number 
of electric lights of the Craig system were put in opera- 
tion at St. John, N. B., on the 18th ult. 


A New ORpDER oF ELEcTRIC Lamp.—Billings, M. T., 
wants the electric light, and the River Press proposes to 
supply it by shipping red-headed girls from Fort Benton. 


Boston.—The Helios Electric Light Company has been 
organized, with $150,000 capital, to make dynamo-electric 
machines for lighting and power, and has commenced 
work in its shops at Boston. 


ILLUMINATING THE INTERIOR OF THE HUMAN Bopy.— 
An electric light about the size of asmall bean has been 
constructed and used successfully in illuminating interior 
portions of the human body. 


AN ELECTRIC LENS FOR STATEN ISLAND.—The Light- 
house Board has made arrangements to erect a tower 
with a first order electric lens at the station on Staten 
Island, witha view of testing the different systems of 
electric lights which can be utilized in lighthouses. 


THE EFFECT OF COLOR BY ELECTRIC LIGHT.—Some of 
the best cabinetmakers and decorators in Vienna have 
combined to prepare a section in the coming electrical ex- 
hibition in that city which shall display the remarkable 
effects of color that electric lighting makes possible. 


BASE-BALL BY ELEcTRIC LigHTt.—The experiment of 
laying base-ball by electric light was tried at Ft. Wayne, 
ndiana, the evening of the 29th ult. The grounds were 

lighted by twelve lights, placed at the four corners and the 
sides of the grounds, on poles forty feet from the ground, 


ELECTRIC LIGHT IN RAILROAD BuILpINGS.—The Phila- 
delphia & Reading Railroad Company is havinga num- 
ber of electric lights placed in the Philadelphia freight and 
passenger buildings, and also through the yards, so that 
the least possible inconvenience and danger to employes 
and the public may result from shifting and making up 
trains. 


THE STATUE OF LIBERTY DISPENSABLE.—The facetious 

ragraphist of the World says: The beautiful electric 
ights on the Tribune’s lofty spire bave the effect of throw- 
ing the clock out of focus, so to speak, but the general 
effect is good. If our contemporary will keep on with its 
good work, we may feel inclined to dispense with the 
Bartholdi statue of Liberty lighting the world. 


ENGINES FOR ELEcTRIC LiGHTING.—C. H. Brown & Co., 
of Fitchburg, Mass., report a number of orders on hand, 
among them one from the Chicago Electric Works for a 
850 horse-power engine. The Fitchburg Steam Engine Co. 
has recently furnished a 150 horse-power engine for the 
Electric Light Co., of Fitchburg, Mass. The Cummer En- 
gine Co,, of Cleveland, is building a 500 horse-power en- 
gine for the Brush Electric Co., of that city. 


CuHIcaGo.—A large party of gentlemen connected with 
the marine interests of the city assembled at Watson & 
Co.’s coal dock on the North Pier last evening to witness 
the effect of their new electric lights on the river. The 
lights are a complete success and, besides illuminating the 
company’s coal docks, they will be a great benefit to ves- 
sels entering the harbor, as they can be seen several miles 
out in the lakes. It would be well if the Government 
would but follow their example and place some such lights 
on the new breakwater.—-Chicago Tribune, May 28. 


LAMPS ON THE BROOKLYN BripGe.—Col. Paine, one of 
the engineers of the bridge, was asked what he had ob- 








fit of the patents. The bill compels the company to put in! served of the oscillation of the bridge floor. The oscil- 
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lation from side to side, he said, was not enough to be 
noticeable and may be put down as almost nothing. The 
vertical oscillation when the heaviest trucks were pase- 
ing over at a good trot was just enough to give the tall 
electric lamps a sort of wiggling motion, or just enough 
to be appeeaatli. But those lamps are about twenty- 
five feet above the roadway, and a movement amounting 
toan inch up there really represents a variation in the 
line of the bridge floor of only about one thirty-second 
part of an inch. 

THE LIGHTS IN THE NEw Castno.—Broadway near Thir- 
ty-ninth street is the location of the new Casino, the most 
beautiful concert garden in New York. The architecture 
is Moorish, with broken outlines and angles bothirregular 
and artistic. The Broadway Lounger of the Tribune of 
this city says: ‘The finish and general style of the Casino 
are ornate, but tastefully ornate. Every pa t is ornamen- 
tal, even to the fire-escapes, which resemble trailing or 
preg ser | vines rather than ladders. The lyre on the top of 
the building, nine feet in height, is not exactly a harp of a 
thousand strings, but of a thousand lights. The effect of 
the electric lights reflected and refracted through hun- 
dreds of crystals of | ig pee brilliantly beautiful, suggesting 
a cluster of stars. It is safe tosay, therefore, that fixed or 
transfixed stars may be seen on the darkest night nearthe 
Casino, without either falling down or lying down.” 


Tae McTigue Extectric Light Company.—The stock- 
holders of the McTighe Electric Light and Manufacturing 
Company, of Pittsburgh, Aa verre op May 25th and 
elected the following officers: President, E. M, Ferguson; 
directors, E, M. Ferguson, Frank B. Laughlin, Thomas J. 
McTighe, Matthew K. McMullin, Wm. M. Riddle, Walter 
Ferguson, John M. Patterson. The capital stock of the 
company is $300,000, and the directors resolved to devote 
$100,000 of this to erecting a plant of machinery for the 
manufacture of the machine and light. A large manufac- 
tory will be erected in or near Pittsburgl, but the exact 
location has not yet been decided on. A large proportion 
of the stock has been contributed by the stockholders to a 
trustee, who is to hold the same and prevent the control of 
the company from passing into other hands, thus securing 
the continuance of the present management. A number 
of contracts for isolated plants, for steamboats and ware- 
houses, are reported to have been already secured. 





MISCELLANEOUS NOTES, 


A CycLone DEFINED.—An exchange says: The cyclone 
is an escaped earthquake laboring under temporary in- 
sanity. 

A SUGGESTION TO AN INVENTOR.—The Telegram of this 
city says: Cannot the inventor of the electrical chair for 
the instant and painless execution of criminals induce our 
Aldermen to personally participate in an exhibition of its 
effectiveness, 

A Nove. EXPERIMENT.—A curious experiment is about 
.to be tried on the racing cutter Venduara. Powerful 
electric currents are to be constantly sent through the 
burnished steel plating of the vessel from batteries on 
board of her, in the expectation that they will keep the 
bottom from fouling. 

DAMAGE BY LIGHTNING.—The thunder-storm on the night 
of the 22d ult. left devastating traces all along the coast. 
Lightning struck the telegraph wires of the New York and 
Long Branch Railroad, near Hazlet, and ran into the sta- 
tion, tearing up the wood-work and burning out the tele- 
graphic instruments. 

CORRECTION.—Mr. Farnham writes to say that in the 
article in last issue on the Portland Exchange it should 
have been stated that it is the duty of the two operators 
to see that the {sections are disconnected at once as 
soon as conversation is ended, instead of to see that the 
sections are not disconnected too soon, as was said. 


Meprca ELectriciry.—A. M. Roseburgh, M. D., sur- 
feos to the Toronto Eye and Ear Dispensary, has pub- 
ished a ‘‘ Handbook of Medical Electricity,” which deals 
with the ‘“‘mysterious agent ” as a curative of a long list of 
diseases. The book contains a description of a new 
medical battery, and is published by Dudley & Burns, To- 
ronto, Ont. 

** SATISFACTORY RESULTS” FROM UNDERGROUND TESTs.— 
Chief Engineer Cantlin, of the Philadelphia Fire Commis- 
sioners, has made a report on the recent test of under- 
ground wires in Chicago, which he witnessed. He says: 
“The tests made in my presence were most conclusive 
one exhaustive, showing most perfect and satisfactory re- 
sults.” 

A TWENTY-THOUSAND-DOLLAR CABLE.—The largest 
cable ever made on the Pacific coast was finished at the 
California Wire Works recently. It is 18,000 feet in 
a and weighs twenty-six tons. Rolled ona shaft it 
makes a bundle about twenty feet in diameter and ten in 
depth. It is made of steel wire and cost $20,000. The 
cable is for the California street railroad. 


CONFLICTING OPINIONS ON UNDERGROUND WIRES.—Mr. 
C. H. Haskins, a Milwaukee electrician, informs Chicago 
men that he has examined the underground system in Eng- 
land and he does not consider it ‘‘feasible.” On the 
other hand, Mr. Preece, the government electrician, and 
Mr, Fleetwood, of London, take a totally opposite view, 
Somebody must be wrong.—New York Commercial Adver- 
tiser. 

OBVIATING A DISAGREEBLE NECESSITY.—One of the 
numerous ‘‘brilliant paragraphers” who infest the press 
says: Prof. Leitz, of Vienna, is devising electrically -lighted 
instruments for illuminating the throat, nasal passages 
and other internal parts of the system. It is expected 
that they will obviate the necessity of a physician going 
inside of a man and groping around with a lantern, when 
he wishes to get at the true inwardness of a patient’s 
case, 

INCORPORATED,-—-At Columbus, O., on May 15, the 
Electric Burglar and Fire Alarm Company of Cincinnati: 
capital stock, ag The articles of incorporation of 
the American Union Electric Company were filed at Cin- 
cinnati on May 15. The capital stock of said company is 
to be $100,000, divided into $100 shares. The incorpora- 
tors are T. E. McNamara, Oliver E. Conner, J, 8. Zerbe, 
David J. Hauss and J. J. Geghan. 

MR. SPELLIER AN AMERICAN.—An esteemed correspond- 
ent writes to say that ‘‘ M, Spellier, of France,” whose 
circuit-breaker we recently referred to—the information 
in the article being obtained from one of our French ex- 
changes—is Mr. Louis H. Spellier, of Philadelphia, Pa. 
Mr. Spellier is the inventor of several ingenious deyices 





for the application of electricity to clocks and for the 
automatic regulation of various mechanisms. 


TELEGRAPHIC SUPPLIEs IN ST. Lovis.—The commissioner 
of municipal supplies in St. Louis recently contracted with 
Mr. E. P. ps for 6,000 feet of wire for the Fire Alarm 
Telegraph Company, at $156; with the Western Electric 
omaeny for battery bells, at $300; with Methudy 
& Co. for 400 tel poles, at $600, and with the 
He Magnetic Be Doupany for four magnetic bells, 
a 


* baer tt hw ane Le age rae hecby gine 
e Pp m y has to lay pneumatic tu ul- 
der Srosdway, Pit also intends to lay Tabes in which tele- 
graph wires will be carried. There will be six of thesie 
tubes, and they will extend from the New Produce Exr- 
change Building to Forty-sixth Street, and through thiit 
street to Fourth Avenue, At distances of 400 feet brick 
man-holes about four feet square will be built, so that re- 
pairs may be made without tearing up the pavement. 

AERIAL CABLES.— While Chicago is all torn up by ‘‘ Dis- 
trict Telegraph” schemes and ostentatious underground 
conduit exhibits, the Western Union Company in that city 
is calmly going on with the work of getting its wires into 
aerial cables epee on short poles. The new lines are said by 
the Chicago Tribune to be neat in appearance, and a great 
improvement over those they replace. It is to be meet 
that the company will adopt similar measures in other 
cities without waiting for municipal action. 


BUILDING A RaILROAD BY TELEGRAPH.—An item is 
traveling around describing a telegraphic order to a cer- 
tain contractor to build an entire railroad in a week, and 
his unhesitating acceptance of the job. This is not so sur- 
prising, however, when one is made to understand that the 
whole line is only a little over a quarter of a mile long. 
It is the Marine Railroad, extending from Brighton Beach 
to Manhattan Beach on Coney Island. It runs along the 
shore and is usually washed away every winter; but its 
owners do not grumble at that, as it pays for itself several 
times over each season, being probably the most profitable 
railroad in the world in proportion to its length. 


THE OCEAN CABLE STATION SysTEM.—As it is 2,800 miles 
from Sandy Hook to Queenstown, the adoption of the 
ocean cable station system, which a French engineer is 
about to test between Marseilles and Algiers, would es- 
tablish sixteen stations on the Atlantic from which ves- 
sels running between New York and the British Isles 
could send intelligence to either side, the plan being to 
have buoys connected with the submarine cable at in- 
tervals of sixty leagues, or 165.6 miles. It is evident 
that the system would be highly advantageous, especially 
in case of accidents, and as there seems to be no great ob- 
stacle to its successful operation, its adoption is to be re- 
garded as probable. 


A SIGNAL STATION THREE MILES HicH.—The government 
has determined to establish a signal service station on the 
summit of Mount Whitney, the highest peak of the Sierra 
Nevada range, in fact, the highest in the United States, 
having an aititude of 14,898 above the sea level. It is de- 
scribed as ‘‘ the culminating point of an immense pile of 
granite, which is cut almost to the centre by numerous 
steep and often vertical canyons.” It is situated on the 
west border of Inyo County, Cal., about 325 miles southeast 
of San Francisco. The station will have an elevation more 
than double that of the station on Mount Washington, 
New Hampshire, which is 6,288 feet above the sea level. 


THE CHICAGO ELECTRICAL SocieTy.—‘‘ Animal Magnet- 
ism” was the subject for discussion before the Chicago 
Electrica! Society, on May 21. Dr. Gradle was the lecturer. 
He said that little was known as to theeffects of magnets 
upon the nervous system, especially in the case of nervous 
diseases. It was a fundamental fact that many persons 
could be put in a state of trance or nervous disorder by 
certain manipulations. These manipulations amounted 
to a concentration of the attention of the subject by the 
manipulator, and there was no influence conveyed from 
the mesmerizer tothe subject. Frequent repetitions of these 
trances were dangerous. After the lecture the annual 
election of officers for the society was held, and resulted 
as follows: President, R. Park; first vice-president, C. 
H. Wilson ; second vice-president, E. B. Chandler ; secre- 
tary, W. R. Patterson; treasurer, E. P. Warner. After 
changing the time of meeting from the third to the second 
Monday in the month, the society adjourned until Sep- 
tember. 


THE PosTaL TELEGRAPH COMPANY.—This company |is 
making slow progress in the construction of its line into. 
Chicago, but expects to be open for business by June 15. 
A Chicago press correspondent tells a sensational story, to 
the effect that the ‘‘ District Telegraph” scheme, which 
created so much excitement in Chicago two weeks ago, 
was engineered by the Postal Company and the Sectional 
Conduit Company, with the design of giving these com- 
panies, which are working together, a complete cone ser 
of wire privileges, both overhead and underground, in 
Chicago. The correspondent says: ‘‘ Prof. Elisha Gray, 
the well-known electrician, who has made a fortune of 
$300,000 from his telephone inventions, is building the 
Postal line into Chicago. As he has an annual income of 
$30,000 from royalties on his various patents alone, he feels 
able to drop considerable wealth into the new enterprise.” 

NEw TELEGRAPH CoMPANY.—The certificate of incorpor- 
ation and articles of association of the Northern and 
Southern Telegraph Company have been filed in the New 
York County Clerk’s office. The company will run lines 
from this city through New Jersey, Pennsylvania, Dela- 
ware, Virginia, North and South Carolina to the city of 
Charleston. Its capital stock is $100,000 divided into 1,000 
shares of $100 each, which are held by the corporators of 
the company, as follows: Edward H. Hawkins, of Phila- 
delphia, 200 shares; Charles C, Sheldrake, of Philadelphia, 
200 shares; Joshua Karnes, of Philadelphia, 200 shares; 
William H. Hatfield, of New York, 200 shares, and William 
S. Karnes, of New York, 200 shares. The principal places 
to be connected by the wires of the company are New 
York, Philadelphia, Wilmington, Del., orfolk, Va.. 
Goldsboro, Elizabethtown, and Whitesville, N. C., and 
Charleston, S. C. 

How a COLLISION WAS PREVENTED.—A Canton (Ohio) 
correspondent of the Cincinnati Enquirer tells the follow- 
ing remarkable story of how the dangerous consequences 
of anerror in train dispatching on the Pittsburgh, Fort 
Wayne & Chicago Railway were averted by promptaction 
** The 8:41 west-bound passenger, the heaviest train of to- 
day (May 14) was an hour late, and the first section of a 





lot of west-bound freights side-tracked here was given 
orders to go to Massillon. Several minutes after it had de- 





parted a m was received here stating that the pas- 
senger train left Massillon and was speeding toward 
Canton. A freight engine was at once sent after the de- 
parted freight train, and by doing some terrific running 
succeeded in overtaking it about two miles west of here. 
An engine was tched ona similar errand from Mas- 
sillon, and overtook the passenger train. When over- 
taken by the messenger engines the two trains were within 
a few minutes of each other. Massillon is only eight miles 
from Canton, a run of fifteen minutes, and when it is con- 
sidered that both trains had been on the road for several 
minutes before the error was discovered it will be seen 
that it required the quickest kind of work to avoid a col- 
lision.” 

ELECTRIC EXHIBITS AT THE RAILWAY EXHIBITION.—The 
total number of exhibitors at the exhibition is over one 
thousand, and the exhibits aggregate about four thousand, 
from the largest locomotive to the smallest brass tack. 
Among those exhibiting electrical devices we find the fol- 
lowing: American Electric R. R. —s Company, auto- 
matic electric railroad crossing signal; Blodgett, Broas & 
Co., electric signals, clocks, etc.; Thomson-Houston 
(American) Electric Light Company, electric lighting ; 
Charles T. Brown. electric street car brake and starter ; 
Brush Electric Light Company ; Western Elect:ic Com- 
pany, telegraph apparatus; Electric Railway Signal and 
Obviating Accident Company, electric signals; Fuller 
Electrical Company, electric lighting apparatus; Wm. 
Baragwanath, electric lighting; Waldumer Electro-Mag- 
netic Brake Company, electric brake ; United States Elec- 
tric Lighting Company, electric lighting apparatus ; Cran- 
dall & Strohm, electric block signa] ; Union Switch and 
Signal Company. electric signals ; Hall Railway Signal 
Company, electric railway signals; John A. Roebling’s 
Sons Company, wire rope and wire; Washburn & Moen 
Manufacturing Company, wire fence, Western Fence 
Company, wire fence. 


INSPECTING RAILROAD SIGNALS.—The Railroad Commis- 
sioners of Massachusetts visited Salem on May 15 for the 
purpose of inspecting the signal arrangements for operating 
the tunnel. The Eastern Railroad contracted with the 
Union Switch and Signal Company of Pittsburgh for the 
establishment of a system of electric signals at Salem tun- 
nel, by which the passage of trains could be made per- 
fectly safe. One condition of the contract was that the 
system should be approved by the Railroad Commissioners 
before being nquagees and paid for by the Eastern Railroad. 
Last December the commissioners visited Salem and ex- 
amined the appliances, but declined to approve the system 
at that time, though they suggested certain alterations 
and additions. The signal company has complied with the 
suggestions, and on May 15 the practical operation of the 
system was shown the commissioners, Mr. Clark (repre- 
senting the signal company) explaining it. A signal tower 
is located at each end of the tunnel, and by electric com- 
munication the operators are made aware when a train is 
about to enter the farther end, and at the same moment a 
danger signal is displayed, and switches and signals are 
locked until the train has passed out of the tunnel. The 
system used is that known as Syke’s combined electric in- 
terlocking switch and signal system, which has been in 
very successful use in England for several years. the Lon- 
don underground railroads using it. We have not yet been 
informed of the decision. 


Stock QUOTATIONS.—Telegraph, telephone and electrie 
light stocks were quoted on Tuesday of last week and 
Tuesday of this week as follows : 


May 22. May 29. 
Western Union Telegraph............... 813% 8214 
Mutual Union Telegraph........... .. 20 19% 
Meerions COR iss s6< os ec ie sd eee iccs 6734 6734 
Edison Illuminating Co...........-..-. 55 60 
Edison Electric Light Co......... Sd neue 815 eae 
N. J. & Long Island Telephone Co.... . L05 104 
Underground Electric Cable...... -.... aaa 65 
U. 8. Electric Light..............06 os 150 120 
Bay State Telephone........... Rane eede 130 125 
Bg PR ree 150 160 
Commercial Telegram............+-.68: 112 112 
Eastern Overland Telephone.......... . cain 30 
People’s Telephone...........--+2+e00+> 19 rae 
Granite State Telephone...............- aad 9284 
Postal Telegraph Bonds................ 69 nae 
Brush Electric Light.... .............. 100 peed 
Boston & Northern Telegraph Co...... 1531¢ 164 
Excelsior Electric Light............... ovee 40 
Consolidated Electric Light............ ve 30 
National Bell of Maine................ sens 90 
RRUUNNTINNL 6 v i555 0 ch endananenees sing.co-ccse 400 1421¢ 
Union Telegraph and Telephone........ eae 110 
Mexican Telephone....... .-+-++.+-+++ ae 234 
American Bcil Telephone.............. ery 243 
Tropical Telepbone........ ot cated Sine eves 3= 
American Speaking................. ‘ re 97 
NON Ga sa'c OS 5 1k6 584 0: 6:6% ohbe'ale'e.dte ress 20 
ES oy c'svc65 0 wiaddéadee seb tneae’? pee 11 
ER POT or rere ree ésed 113 
ET ass tesa srhnnnerescengasce _ 45 
Southwestern.............. sie vanes eee 60 
Southern Bell........ Cee e heer te nanbas’ pte 101 
PCN WORTEEN . 5 5 5 dccesscecscavesds tives tt. 57 








And Dated May 22, 1883. 


Pynamo-electric machine; Charles E. Ball, Philadel- 

SIR tia. tan nah csay Aibia teas cobs ape deanasss 278,076 
Dynamo-electric machine; George W. Fuller, Norwich, 

Cees, 34 atente ss, . oMti ds cece bees cchse t's 278,119, 278,120-1-2 
Device for suspending electric cables; Howard C. Root 

and Jobn C. Reilly, Philadelphia, Pa................. 278.277 
Electric train-arrester; Harry W. Carlton, Peoria, Ill.. 277,990 
Electric pneumatic clock system; Carl A. Mayrhofer, 

SEE: PUD... , chs Kan dis « ckpnd cake? Ske Sa Aeenanen 278,159 


Electric wire duct; John C, Goodridge, Jr., New York,. 278,223 
Electric conductor; Samuel D. Stoohm, Philadelphia, 

DAS ch des dads dak buat en cus obakeoths CegubaTaTEaas 278,289 
Electric arc lamp; William M. Thomas, Cincinnati, 

UND cdscanin Us sich Roe bien ne nq:ch en eae cae be atAES 3 278,293 
Insulating underground electric wires; Wm. M. Brisbin, 

PhillademMbia, Pec sesccccccessevcdsccecece ceesveneees 278,087 


Lightning-rod; Augustus C. Lobdell, Chicago, Ill..... . 278,028 
Machine for covering electric wire; Wm. Halkyard, 


UNO, TES Re ois sit ecicts ces tacqce'esssaneaseanese 278,009 
Microscopic illuminator; Edward Bausch, Rochester, 
BES CSUs Fcc cob GR ek sus eves Ce war dese wee dvabertetiCc 277,869 
Regulator for electric arc-lamps; Alphonse Isidore Gra- 
ts tots, ing skies edge apiee pia tea ade bufawii'e 278,304 
Tolephone-transmitter; James A. Lakin, Westfield, 
Da dicts ts thi die iresadh vaca ienebhedae®* oekes.eb40%a 278,026 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in 
The Electrical World. 


100 Japanese Napkins, 20 x 20. Best goods 
By mail, $1. G. W. AKE, 74 Pine St., N. Y. 


st 1} Beautiful Set of Imported 
OPERA BOXES cardnby mai, on receiptct 


a HOR T-HAN D WRITING THOR- 


oughly taught mail. Terms low; satisfaction 
guaran . Send stamp for circular and specimen 
of writing. 


W. W. HULTON, Stenographer, Pittsburgh, Pa. 














YOUNG NORWEGIAN, HAVING TECH- 
“4 nical knowledge of electricity and chem- 
istry, with long practice, seeks employ ment. Ad- 
dress CHEMIS!, 17401, Messrs. Rowell & Co., 10 
Spruce St., New York. 


SHORTHAND AT YOUR HOMES. 


COMPLETE INSTRUCTION in highest grade 
$20, and satisfaction assured in every respect. 
Send 10 cts. for specimens and terms. 
R. B. CLARKE, Stenographer, 
46837 Germantown Ave., Philadelphia, Pa. 





ESTABLISHED 1859. 


PLATINUM. 


H, M. RAYNOR, 
25 BOND STREET, New York. 


Telegraph and Telephone Poles 


(Cedar, Spruce or Chestnut). 
PINS AND BRACKETS 


(Painted or Plain). 


Construction of Tel. Lines. 
GEO. Q. DOW, North Epping, N. H. 


If you will cutout this adver 

tisement and send it to us we will mail 

to your address, free, our elegant 

g illustrations of 18 K. Rolled 

Gold Solid Jewelry, embracing Rings 

Lockets, Pins, Studs, Earrings, etc., of 

rich designs and standard quality, which we 

are now “ffering at the marvelously low special 

rices of onty one dollar eaeh in order to 

introduce our goods and catalogues everywhere. 

Dow’t miss this extrnerdinary oppersen- 

ity. Address Garside & Co., Manufacturing 
Jewelers, 239 Broadway, New York. 


T. G. SELLEW, 


MANUFACTURER OF 


DESES, 
OFFICE AND LIBRARY FURNITURE, 


No. 111 Fulton St., New York. 
FINE CYLINDER AND ROLL DESKS, 
Offices fitted up with Counters and Partitions. 


PERATORS WANTED TO ADD TO 

J their income by selling ‘“* Moore’s Univer- 
sal Assistant and Complete Mechanic,” a book 
of 1,016 pages, 500 illustrations. Suited to every 
operator, mechanic, farmer, business and profes- 
sional man. Agents wanted, to whom we offer big 
pay and steady work. Just the thing for operators 
to fill in spare time with. Price of book, $2.50 ; 
worth $5 to anybody. For 24-page illustrated 
circular and terms to agents, address OGILVIE 
& CO., 31 Rose Street, New York. Mention 


this paper. 
WONDERFUL 

CUT THIS OUT, onan. 

1 Pocket Book, 100 Autograph selections, 15 
pleasant games, 1 package comic cards, 5 pho- 
tos. of actresses, 1 nice little book containing 14 
comic pictures, 12 funny scenes, 10 samples that 
will bring you in more money in one week than 
anything else you everdone. All the above 
will be sent free by mail for 10 cents, silvér, 
8 lots for 25c. MAGNET PUBLISHING CO., 
7 Warren street, N. Y. 























JUST THE PEN FOR OPERATORS. 





540 WAMMOTH FALCON 


Tie 


Esterbrook’s Mammoth Falcon No. 340, 


LARGE ALL-WOOD PENHOLDERS TO SUIT. 
Sample dozen Pens and Holder 40 cents. 
THE ESTERBROOK STEEL PEN CoO.. 
Works, Camden, N. J. 26 John St., N. Y 











A VALUABLE PRESENT, 


This Elegant | 
Ring Given | 
Away! | 


Desiring to introduce our charming Illustrated Paper, 
THE HOME MAGNET, into every home where it is 
not already taken, we make the following astouishing of- | 
fer: On receipt of 48 cents in P.O. Stamps we will 
mail you the N. ¥. HOME MAGNET for G6 Moaths. 
We will also send you free this Elegant Rolled Gold. 
Weddi Ring. which has never been sold for less than 
$2.00. This remarkable offer is made simply to intro- 
duce our paper into new homes. We have contracted 
fer 5,0 Rings. Order now, as they will soon be 
gone. If you are not more than pleased we will refund 
yourmoney. THE HOME MAGNET isa iarge lilus 
trated 8 page Fomtly Story Paper, filled with charming 
Stories, Sketches, Household Notes, Puzzles, etc.; in 
fact, everything to amuse and instruct the family cir. 
cle. Address 








HOME MAGNET. PUBLISHING CO., ° 


@& 9 WARREN ST., N. ¥. 


WHEN YOU WANT 


Fire Insurance, 


WRITE TO 
JOSEPH E. CRAWFORD, 
MOUNT VERNON, N. Y., 


Representing eight Fire Insurance Companies, 
also the ** Travelers,” of Hartford, Conn. 


—_—— WAKEFIELD 


20) caren cuoser 
108, 5. WALTON, 


ane | 
23 & 25 Dey St., N. Y. 


KEUFFEL & ESSER, 
127 Fulton and 42 Ann Sts, New York, 


——w IMPORTERS & MANUFACTURERS OF 
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Drawing Materials, 


Finest Swiss Instruments, 
Scales, Colors, etc., Drawing 
Papers, Tracing Cloth, Helio- 
graphic Blue Print Paper for 
copying Drawings. Drawing 
Tables, 12 different kinds. 

Send for illustrated Cata- 
logue. 


1,000 OPERATORS WANTED. 

Increased salaries. Secure agency for latest, 
most attractive and fastest selling books out, 
**Spy of the Rebellion,” 700 pages marvelous 
spy work during the late civil war; ‘ Profes- 
sional Thieves and Detectives.” 600 pages of 
thrilling adventuras with notorious criminals: 
great part devoted to Tetgraphy and Operators; 
profusely illustrated. Both books written by 
Allan Pinkerton, world-renowned detective. 
Circulars and terms free. K. 8S. V. RAN- 
DOLPH., Publisber, 315 Clifton Place, Brook- 
lyn, N. Y. 


CIRICLIGHT 


} UPPLIES 
TELEGRAPH SUPPLIES | 








DIAMOND 


TRADE MARK 


y Y vs . <3 
1) e’NEWYORK 


GEO. H. WHIPPLE, 


58 Exchange Place, N. Y. 


ELECTRIC LIGHT 
TELEPHONE, 
TELEGRAPH 


—AND— 


Miscellaneous Stocks. 








Gelatinized Fibre. 


(Trade Mark.) 


The New Substitute for Hard Rubber, 


Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 
more durable, at half the cost. 





Send for samples, circulars and prices to 


COURTENAY & TRULL, 


No. 15 Dey St., New York. 





» , 7 A 47; 
\\\y) iy: 


United 
States 
Mutual 
ACCIDENT 
Association, 
$20 Broadway, 
XN. P 





a 
’ 


$5,000 Accident Iusurance. $25 
Weekly Indemnity. Membership Fee, 
$4. Anoual cost about $11. $10,000 In- 
surance, with $50 Weekly Indemnity, 
at Corresponding Rates Write or cal] 


for Circular and Application Blank. 
EUROPEAN PERM eitdout EXTRA 


CHAR 
CHAS, B. PEET (of Peet & Co.), Pres, 


BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 
17 MURRAY ST. N. Y- 
REPRESENTED BY 
Cc. E. L. BRINKERHOFF. 


Short-Hand Writing 


thoroughl taught b 
mall, Good situations hs 
cured all 


No. 





furnished railroad offic- 
ials without charge for 
my services. Corres- 
pondence solicited. Cali 
graphs ‘sold. Special in- 
ducements offe ed opera- 
tors ana railroad officers. 
Send for COLLEGE RE- 

PORTER and caligraph circulars to W. G. CHAFFEE, 
wego, N. Y. 


HAINES BROS. 
Promoters and Brokers 


55 BROADWAY, N. Y. 
Electrical Stocks a Specialty. 
ARTISTIC PATTERNS, 


FOR 


EMBROIDERY AND PAINTING! 


Apple Blossoms, Wild Roses, Pansies 
Calla, Easter and Water Lilies, Field 




























Daisies, Mountain Ash. Fuschias, Forget 
me-nots, Marigolds, Butter Cups, Lilies 
ofthe Valley, Popies, Corn Flower, Tulips, 
Cowslips, Cat Tails, Storks, Birds, &c., 
easily transferred to plush, felt, silk, satin, 


| canvass, tiles, placanes, pannels, &c., for 
| PAINTING or EMBROIDERY. Ten elegant 
sample patterns, with powder, distribut- 
ing pad and instractions sent post-paid for 
6O cts.. 15 patternsfor $1.00. 

Also Book showing in reduced size 100 
of our newest Desicns 2& cents. 

MANUAL OF NEEDLEWORK, a book of 100 pages, giving 
Plain and intelligent directions for doing all kinds of plain 
and fancy needlework, including the various kindsof artistic 
Embroidery, Knitting, Netting, Tattin, Crocheting, Lace 
Muking, Darned Net Work, Rug Making, &c., profusely ill- 
ustrated. Price post-paid, SE conte: Four for 81.00, 
The two books and setof ten patterns for 81.00, 
Address, PATTEN PUBLISHING CO. 
43 Barclay St., New York. 


CEDAR TELEGRAPH POLES. 


LIGHT POLES FOR TELEPHONE LINES AND 








LONG POLES FOR CITY USE CON- 


STANTLY ON HAND. 


50,000 Split Cedar Posts on Hand Ready 
for Immediate Delivery. 


BROWNLEE & CO., 


Detroit. Mich. 


THE BUTLER HARD RUBBER CO, 
Electrical Supplies, 


33 Mercer St., New York. 


Manutacturers ot 


Sheet Rubber, Rods, Tubing, Ete., 


RUBBER HOOK INSULATORS. 


Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character, 


JOHN B. SABINE, 


ATTORNEY AND COUNSELOR-AT- 
LAW, NOTARY PUBLIC 


AND 
PRACTICAL TELEGRAPHER. 


102 Broadway, New York. 


Special attention given to the Law of Tel. - 
graphs ; 











to the incorporation of Telegraph, 
Telephone and Electric Light Com anies; to 
all litigation arising in the construction an] 
maintenance of lines ; to the defense in all 
claims for errors and omissions in the transmis- 
sion of messages, and for injuries resulting from | 
the use of Electric light and other wires, 

Letters patent obtained for all electrical in- 
ventions of merit in all countries. 

Collections made for manufacturers and 
others. 





JAS. RK. PITCHER y. 
320 and 322 BROADWAY, NEW YORK 





Correspondence Solicited. 


CHESTER & CO., 
22 New Church St., N. Y. 
Formerly C, T. & J. N. Chester, 104 Centre St, 


Consulting Engineers and Electricians. 


Special attention given to developing inven- 
tions and securing patents, Expert advice given: 
every class of electro mechanical construction 
attended to, and all classes of electric supplies 
furnished. P. O. Box 2766. 


SHORT HAND 
SELF-INSTRUCTION. 


Study only the PITMAN SYSTEM, as written 
by Reporters of the National Congress, and as 
used by us in the Courts of New York City. 

Send $2.50 for first ten lessons. 


CIRCULARS FREE. 


NEW YORK PHONETIC INSTITUTE, 


744 Broadway, New York City. 


CORNELL UNIVERSITY 


COURSES IN 
Electrical Engineering, 


Mechanical Engineering, 
Civil Engineering 
_and Architecture 


Entrance Examinations Begin at 9 A, 
M., June 18 and Sept. 18, 1883. 











For the Untversiry Reoister, containing full 
statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free 
scholarships, etc., and for special information, apply 
to THE PREsIDENT of CorNELL University, Ithaca, 





FREE GIFT. 


We want 15,000 names of 
people living in small towns 
and on ferms. to send our 
Catalogue of Novelties, use- 
ful Inventions and Publica- 
tions to. We have deter 
mined to give to each per- 
son who sends us the names 
and address of five such 
people »nd 15 three-cent 
postage stamps (to pay for 





packing, post:ge and this 
advertisement) either of 
these e'egant Stone Rings. 
They are made especially 
for us, and are elegant 14- 
karat Rolled Gold, with the 
best stones, Cameo and Foil 
Back Imitation Diamonds; 
they cannot be told from 
& realgems unless examined 
by an expert with a file and 
by weight. Address 


Agents’ Supply Co. 
Bkoox.ys, ’ ¥.” 


ENGLISH 


Patent ( Office. 
H, GARDNER, 


166 Fleet St., 
London. 


Successor to 


Messrs, Robertson, Broo- 
man & (0, 

Gives prompt person- 
al attention, and ob- 
tains Patents for In- 
ventions, Protection 
for Trade Marks, etc., 
at fixe’ and moderate 
charges. Pamphlet of 
costs gratis. 


Thirty years’ practi- 
cal experience, 
Provisional Protection, £8 


BRASS & COPPER CO, 


MANUFACTURERS OF 


Pare Electric Copper Wire 


For Magnets, Telephones, Electric Lights, 
&e. 


With H. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 
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LINE WIRE. 
FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTING. 


Wrought Metal Gengs, for Annunciators, 
Telephones, &c. 


ZINO RODS, BATTERY OOPPER, &c. 
No. 19and 21 Cliff st., NEW YORK, 
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In order that every reader of The Electrical World” may know how good 
our medicines are, we have taken a large space in the paper, and shall devote 


nearly the whole of it to letters we have received from those who have been 
cured by our remedies, 


Although these letters may be of but little interest to those who are blessed with good health, we are satisfied that they 
will be the means of saving the lives of many, if they are read by those who are afflicted with disease of the throat or lungs. 

We have made our selections from all parts of the country, so that readers will be likely to find the name of 
some person who lives near them, and in many cases we hope they may find the name of an acquaintance. 


From the Presbyterian Journal, of 
Philadelphia. 

The publishers of the Presbyterian Journal have 
no hesitation in calling their readers’ attention to 
the following letters. We know them to be genuine, 
a representative of this paper having examined the 
originals at Dr. Schenck’s office, at the correr Sixth 
and Arch streets, this city. 

Dr. Schenck’s medicines have been long and favor- 
ably known as almost a specific in lung diseases, 
especially in their first stages. 


From the Christian at Work, New York. 

The publisher of The Christian at Work has been 
asked if the letters published in this paper by Dr. 
J. H. Schenck, of Philadelphia, were genuine. In 
reply he says that his representative has seen the 
originals of every letter at the office of Dr. Schenck, 
in Philadelphia. 


From the Philadelphia Record. 

In answer to several inquiries in regard to the 
genuineness of the letters published in the Record 
by Dr. J. H. Schenck, we state that a representative 
of this paper has seen the originals at Dr. Schenck’s 
office. We also state that Dr. Schenck is a regular 
physician, being a graduate of the Jefferson Medical 
College of this city. 


From the Washington Post. 

The Post has had several inquiries from subscrib-. 
ers in regard tothe letters published by Dr. J. H. 
Schenck, of Philadelphia, in this paper. In order to 
give a reliable answer to those inquiries, we in- 
structed our representative in Philadelphia to call at 
the Doctor’s office, which he did. He was not only 
shown the original of those we have published, but 
thousands of others from well-known people in all 
parts of the country. And, therefore, we have no 
hesitation in saying that these statements are reli- 
able in every respect. 





This is to certify that a representative of this paper 
has carefully examined the originals of the letters 
written to Dr. J. H. Schenck, of Philadelphia, which 
we publish in this issue of Taz ELectricaL Wor p. 
We therefore know that they are genuine. 

W. J. JOHNSTON. 

New York, May 28, 1883. 





Statement of Mr. Jeremiah Winn, of 
Worcester, Mass. 

Four years ago last February-I took a heavy cold, 
and, being naturally weak in my lungs, it soon settled 
there. I soon had all the symptoms of consump- 
tion—cough, night-sweats, pain in my breast and 
sides, and was so weak as to be confined to my bed 
a good deal of the time. My disease was pronounced 
to be consumption by all the physicians I employed, 
and I have no doubt that it was, for the disease is 
hereditary in my famity, three of my sisters having 
died of it. Iwas so sick that I was confined to the 
house for nearly a year. At last, by the advice of 
my wife, I was induced to use the medicines of Dr. 
Schenck, of Philadelphia. I began to gainin strength 
very soon after I began to use them, and eventually 
was entirely cured. When I commenced to take 
them I only weighed one hundred and twenty pounds; 
my present weight is one hundred and sixty pounds, 
and I have excellent health all the time. Ihave never 
had a doubt that Dr. Schenck’s medicines saved my 
life. I make this statement for the benefit of those 
who are afflicted with lung disease, as I thoroughly 
believe in the great curative properties of these 
medicines. JEREMIAH WINN, 

Spoke and Wheel Manufacturer, 
34 Irving Street. 
Worcester, Mass., May 28, 1881. 





From an Old Resident of Albany, N. Y. 


Ware Line CertraL Transit Co. 
Gror@e C. Reppen, Agent, 
N. Y. Central Freight Depot, cor. Oran, 
and Water Sts., ALBayy, Feb. 16,1 


Dr. J. H, Schenck, Philadelphia, Pa.; 

Dear Sir: I write this to let you know that my 
little daughter Henrietta, whom you saw on your 
visit to this city in the fall of 1879, has entirely 
recovered her health by the use of your medicines. 
I wisb also at the same time to give you some facts 
in regard to her case which I did not have time to 
do when you were here. My daughter was con- 
sidered a healthy child until the month of Decem 
ber, 1878, when she was attacked with remittent 
fever, with which she was sick for a longtime. As 
she was recovering from it she took a heavy cold, 
which settled on her lungs, producing a constant 
hacking cough. As several of ber mother’s rela- 
tives had died of consumption, we were very much 
troubled in regard to her case, especially as our 
physician told us that her lungs were weak, and after 
her cough had continued some time, that they were 
seriously affected. He prescribed many things for 
her, principally cod-liver oil and stimulants ; but 
she kept getting worse and worse, until at last he 
told us that there was no hope for her recovery, 
and, to satisfy us that he had done all that was 
possible for him to do, called in two other doctors. 
They, after consultation, agreed that she must die, 
and that all we could do was to make her comfort- 
able while she lived. This was in the month of 
September, 1879. Although we were assured by 
our physician that our little daughter could not get 
well, yet we were always looking over the papers 
to try to find something that would at least preserve 
her life for a time. One evening [ read in the 
Albany Evening Times the statements of many who 
had been cured of serious lung diseases by your 
medicines, and feeling that they at least could do 
her no harm, I concluded to give them a trial. I 
.therefore went to the drug store of Mr. Miller, a 
gentleman with whom I was well acquainted, and 
asked him what he knew or thought of your medi- 
cines. He said: “I have heard them highly spoken 
of by my customers, and believe them to be good.” 
I then bought a bottie of the PULMONIC SYRUP, 
as well as some of the MANDRAKE PILLS and 


| we had you see her. 





SEAWEED TONIC, and my daughter commenced 
to use them according to the printed directions. We 
all soon saw that they were doing her good. When 
she had taken them about two weeks we noticed by 
the paper that you were to visit Albany profes- 
sionally, and taking advantage of this opportunity, 
Although you did not see her 
at the worst, you of course remember her apparently 
hopeless condition. We can only say that from the 
medicines you gave her she soon rapidly improved 
and became healthy and strong. We give you this 
certificate or letter that others may know of your 
great medicines. Iam satisfied that you saved the 
life of my child, as she was pronounced beyond 
medical aid by three of the best physicians of this 
city. Respectfully yours, 
GEORGE C. REDDEN, 
Agent of the White Line, N. Y. 





A Gentleman well known in Zanesville, 
Dresden and Cohocton writes from 
Pekin, lll, 

Dr. J. H. Schenck: 

Dear Sir: In the winter of 1872 I was told by 
three prominent docters that my wife had eonsump- 
tion, and that she could not live until spring. Soon 
after this a friend, who lives in Dayton, Ohio, recom- 
mended your medicines to her, but having been told 
that she was incurable, we had no faith in them. 
Her friend finally brought her a bottle of your 
PULMONIC SYRUP, and insisted on her giving it a 
fair trial. She did so, and, thank God, by its use ber 
life was saved. She is now entirely well. 

I am well known here, as well as in Zanesville, 
Dresden and Cohocton, and would refer you to the 
druggists and others in these towns, who will remem- 
ber my wife's case as a very bad one. I have recom- 
mended your medicines to a great many, and have 
never known them to fail in making cures where 
they have been given a fair trial. I am induced to 
send you this by the thought that it will be of such 
great use to suffering humanity. 

A. W. WHITE, 
Proprietor White House, 


Nov. 21, 1879. Pekin, Ill. 





From Rochester, N. Y. 
Dr. J. H. Schenck: 

Sin: I know of a great many people who have 
been cured of serious lung troubles by the use of 
your medicines. Among others, my husband, who 
was very low with consumption in 1865. He was so 
weak when be first commenced to use them that he 
could only take one-half of a pillat once. He used 
the MANDRAKE PILLS and PULMONIC SYRUP 
until] cured, and he has had good health ever since. 
I believe your medicines will cure consumption 
where the patient is not too far gone, 

I will cheerfully give the names and address of 
others whom I have known to be cured, to any one 
who wishes them. Yours truly, 

MRS. E. M. BABCOCK, 


No. 9 Chestnut Street. 
Rocuegster, N. Y. 





From the Chicago Journal. 

The letters from people who have used Dr. 
Schenck’s Medicines, which we publish in the Journal 
to-day, we know to be genuine, a representative of 
this paper having examined the originals at the 
office of Dr. J. H. Schenck, in Philadelphia. Dr. 
Schenck is a graduate of Philadelphia’s best Medical 
College, and is well known as a Specialist in Throat 
and Lung Diseases. 





Mr. A. Hammond, of Willimantic, 
Conn., writes, Dec. 2, 1880. 

Some years ago I had a severe cough, with spit- 
ting of blood, caused by overwork and sudden cold. 
I tried many remedies and employed a good physi- 
cian, but all to no purpose. I then got two bottles 
of your PULMONIC SYRUP, which entirely cured 
me. Lhave also used your MANDRAKE PILLS in 
my family for many years with the best results. 





A Severe Case of Liver Complaint Cured. 


Laporte, Inp., Jan. 31, 1881. 
Dr. J. H. Schenck: 

I want to tell you of the great good I derived 
from theuse of your family medicines. My illness 
was a very distressing kind—a combination of Liver 
Complaint and Lung Disease. Hearing of the bene- 
fit which some of my acquaintances had received 
from the use of your medicines, I, after having then 
been confined for three months by my sickness, got 
some of the PULMONIC SYRUP and SEAWEED 
TONIC, and applied them to my own case. Under 
the healing and purifying properties of the PUL- 
MONIC SYRUP and the strengthening properties of 
the SEAWEED TONIC, I was soon free from sick. 
ness of any kind. 


Yours truly, JOHN KNECHT. 





From Mr. J. W. Manning, Dry Goods 
Merchant, at Putnam, Conn. 


Dr. J. H. Schenek, Philadelphia, Pa.: 

Dear Sir: Ten years ago I was very much run 
down in health, when I took a heavy cold, which 
settled in my bronchial tubes, causing a dry, hack- 
ing cough. I became very weak, so that I had at 
last to give up all business. Seeing your PULMONIC 
SYRUP advertised for lung disease, I concluded to 
try it. It soon relieved the irritation in my throat 
and cured my cough, and after a time, restored me 
to good health. 

Yours truly. J. W. MANNING, 
Of the firm of Manning & Leonard. 

Putnam, Conn., April 13, 1881. 





From Cyrus Laverty, Esq., of Charlotte, 
Mich. 


CHRONIC BRONCHITIS CURED. 
Dr. J. H. Schencks 

Dear Sir: Nine years ago I was suffering with a 
severe bronchial affection, which reduced me very 
much in flesh. I had a severe cough with hoarseness 
and sometimes an entire loss of voice. For several 
months I was compelled to give up my work, and I 
was sick for overtwo years. All this time I was 
trying many remedies that were recommended by 
my friends, but without any benefit. At last, Mr. J. 
S. Upton, of the firm of Upton & Brown, Machinists, 
of Battle Creek, Mich., advised me to try your medi- 
cines, at the same time telling me that it had cured 
bim of a serious affection of the lungs, after spend- 
ing hundreds of dollars with physicians without 
benefit. I took his advice and bought some of your 
medicines of Schuyler Bros., druggists, of this place. 
The first bottle gave me great relief, and, after using 
several bottles, was entirely cured. My cure,I am 
satisfied, is permanent, as I have had no return of 
of the disease. I candidly believe that your remedies 
are the best that can be used in throat and lung 
troubles, not only from my own experience, but 
from many others that I know who have used it with 
great benefit. 

Yours truly, CYRUS LAVERTY. 
CuarvorTre, Mica., Dec. 8, 1880. 





Why I Have the Utmost Confidence in 
Dr, J. H. Schenck and his Medicines, 


Duringthe past two years my mother and brother 
have died of consumption. I was myself quite un- 
well most of this time, and when, shortly after their 
death, I was attacked with cough and severe hemor- 
rhages I naturally concluded that I was destined to 
go with the same disease. I immediately consulted 
a physician who made a specialty of lung diseases. 
After examining me he said that he thought my 
lungs were sound and that I would soon recover. In 
less than a week after this I had another severe 
hemorrhage. Thinking that my physician had made 
a mistake in my case I consulted another doctor. 
He thought my lungs affected and prescribed for me 
for a long time. I got no better under his treatment 
but generally worse. My cough was very bad, my 
appetite entirely gone. | I hadusevere pain in my 
right side and {for months I aid not t sleep 1 more more than 





two or three hours in a night. My tongue was heav 
ily coated and I had a bad taste in my mouth. I had 
the headache almost all the time. 

Feeling that something must be done I at last con- 
cluded to consult with Dr. Schenck, the physician 
who, I think, I have good reason to believe to be the 
best in the treatment of lung disease. I went to his 
office in Boston and was examined. He found my 
left lung quite badly diseased and my liver seriously 
affected. He told me that I could be cured if I would 
follow his directions. Of course I consented to do 
so and I very soon saw that my confidence in his 
ability was well placed. I took the MANDRAKE 
PILLS, SEAWEED TONIC and PULMONIC SYRUP 
all at one time as directed by hin, and within one 
month my worst symptoms were gone. I went to 
see the doctor on his next visit to Boston, which was 
one month after the first time I saw him, and he said 
“Only continue with the medicine and you will 
surely get well.” Ididso and kept on gaining in 
every way untilI was perfectly well and able to 
work as usual. Since my recovery I have not lost a 
day’s time except when I have made friendly visits 
to the doctor at his Boston office. My cough is gone, 
my appetite is good, I have no headache or pain in 
my side. I sleep better than Lever did in my life and 
my lungs are apparently healed, as I have no hemor- 
rhages. 

These are the reasons why I believe in and recom- 
mend Dr. J. H. Schenck an‘ his medicines. He did 
just what he said he would do for me, and I believe 
that I owe my life to his medicines and care. 

FRED F. TRULL. 

Hupson, Mass., May 25, 1881. 


Ex-Lieut. Gov. Benjamin Douglas, 
Connecticut, says : 

I have used Dr. Schenck’s medicines in my family 
for many years and therefore know them to be good. 
I know those who have been cured of very serious 
lung diseases by their use. 

MIpDLETown, Conn., Nov. 6, 1882, 


DR. J. H. SCHENGK, 


Of Philadelphia, 
the most successful physician in treat- 


ing LUNG DISEASES in this country, 
WILL VISIT THE 


GRAND CENTRAL HOTEL, 


BROADWAY, NEW YORK. 
Office hours, 10 A. M. to 3. P. M. 
WEDNESDAY AND THURSDAY, 
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AMERICAN HOUSE, 


HANOVER STREET, BOSTON. 
Office hours, 9 A. M. to 3 P. M. 
WEDNESDAYS AND THURSDAYS, 
June 13th and 14th. 

July 11th and 12th. 


NARRAGANSETT HOUSE, 


PROVIDENCE, RX. I. 
Office hours, 9 A. M. to 8 P. M. 
FRIDAYS. 





June 15th. July 13th. 


CONSULTATION FREE. 


These visits are made for the benefit of all who 
are suff with diseases of the THROAT OR 
LUNGS. are absolutely free to any who may 
wish to consult DR. — NCK, whether oa? 
using bis remedies or 

Dr. Schenek’s book on "i Diseases of b Lungs and 
py > be. Cure,” is sént free, post-paid, to its. 


DR. J. H. SCHENCK & SON, 
Sixth and Arch Streets, Philadelphia, Pa 


Dr. 's Medicines are sold by all druggists. 
woriae Bebenck f is at his office in o Philadelphia every 
onda 
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INCLOSE TEN CENTS EXTRA FOR REGISTRATION. 


Address THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond white New York. 


AGENTS WANTED. 








TELEGRAPH INSTRUMENTS, |puvs anD BRACKETS. 


Telephone and Telegraph Supplies | We are now prepared to furnish 


OF EVERY DESCRIPTION Pins, Plain, at $10 per thousand. 


Pins, Painted, $11 per thousand 


ANNUNCIATORS AND BURGLAR Brackets Plain, $13 per thousand. 
ALARM APPARATUS, BATTERIES Brackets, Painted, $15 per thousand. 
AND BATTERY MATERIAL. BEST QUALITY OF OAK. 


vel h Inst ts fi Rail SPECIAL REDUCTION ON LARGE ORDERS. 
elegraph Instruments for Rail- L. B. HARRIS. 
road Use a Specialty. 


Manchester, N. H. 














LYMAN'S 0. K. INSTRUMENTS 





No, 2 0. K. SounDER. 


The above Sounder is warranted to work well 
where any sounder will. Price, $2.60, C. O. D., with 
privilege to examine before paying for it. 


The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 Ib, vitriol, 15 ft, office wire, etc., all nicely packed and sent U. O. D., $4.50, with 
privilege to examine before paying for them. 

These instruments are neat in appearance, strong and durable. The bases of the key and 
sounder are iron, japanned, and nicely ornamented with gold leaf. The levers are iron, bronzed, 
and look as wellas brass. All the screws, check-nuts, binding-posts, etc., are of brass, nicely finish- 
ed. The contact points in the key are pure platinum. The sounder magnets are full size, 
and wound to tas a on @ line from a few feet to 10 miles without relay. 

If you want poe instruments, send for my reduced price list, which I mail free of 
charge. vAvill fill all orders the same day I receive them. Address,ementioning THE OrERATOR, 


A. B. LYMAN & CO., 
99 SOUTH WATER STREET, - - CLEVELAND. 0. 


No. 20. K. Key 
The above Key is a perfect working key, 
and has pure platinum points. rice, 
$1.45, C. : D., subject to insnection. 








AMERICAN ELECTRIGAL WORKS 


(Formerly EUGENE F, PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 


Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Encased 
Wire; Anti-Induction Aerial and Underground Cables, 
etc., eto. 


Office and Factory, 67 Stewart Street, Providence, R.°I. 
EUGENE F. PHILAUIPS, President. W. H. SAWYER, Secretary anda Electrician. 








PARTRICK & CARTER’S PREMIUM APPARATUS, ONLY $5, 


NOT THE CHEAPEST, — 














PERFECTED,” and, 
cell of Callaud Bathe 


The Premrum Ap) 1S AND OvTFIT comprises the famous “NEW GIANT SOUNDER 
NEW CURVED KEY,” placed upon a splendidly polished base, with a 
@ omicals, Office Wire, etc., for $5, when the money accompanies the order. 


Price, PN LIE in’ as bsin do sin SEEES bin Whoa Welew edo axncaes ars Money in advance; $5.00 
Instrument without Buttery.........ecesceccccnascccceeses ”" “ 4.20 
i “ wound with finer wires for lines ot one to 15 miles ‘* "4 5.00 
Ce Si CT. ccc ub sneccccccses stage ume # as .80 
a Premium Souimler, Separate Base Gacbbsrecs : scesueeyaceen af Ae 2.50 
; ns ee aw i ig se nnchegne niin aie “s * 1.75 

‘ Premium Instrument, Key and Sounder entirely Nickel- 
plated, without battery eh uaants wenandbens 60 sidaaeae t a 5.20 
" Complete Nickel- “plated oe ER with battery and outfit * a 6.00 
2 Sounder Separate Base a ecdkecewuee " “ 3.25 


oe ee 


encase: pea eeeimame * 2.00 
Instruments without battery, sent by mail, 55 centsextra. Battery jars cannot ae sent by mail. 


All orders will receive our prompt and careful attention. To prevent delay in shipment, full ship- 
made b 
t or sengomn, which will insure safe delivery. Send tor 


Pb.rmoney with town, county and State, should he given. Remittances should be 
money order, registered letter, ay 
d circulars before purehasing elsewhere. 





GUARANTEED THE BEST. 


These instruments are the exact size and form of those upon which we received th® 
highest award at the late Centennial Exhibition over all competitors. Everything re- 
liable, and so guaranteed, or money re-funded. 

Since the introduction of the ‘‘ Premium” Instruments we have sold thousands of them, 
and in every instance they have given entire satisfaction, whether used for home practice 
or for actual work on lines from 1 to 20 milesin length. As an evidence of their pop- 
ularity and acknowledged superiority, we append a few extracts from the hundreds of tes 
timonials we have received. 


“Sorry I did not know of. the Premium before, as I had bought several, which are in- 
ferior to yours,” Wii. H. MITcHELL, Grass Valley, Cal. 


**T have eight Premiums working splendidly on a lige 1 mile long, with 7 cells battery.’ 
ORION S1GGEns, West Hickory, Pa. 


‘*The Premium Instrument is superior to all, and you may be sure of further orders.” 
O. J. ALLARD, Glad Brook, Iowa. 


‘‘The Premium works splendidly ;did not think it could be made so well and sold so 
low.” Jos. K. MAXWELL, Tuscaloosa, Ala. 


‘“*T have worked them on main line 35 miles long. I consider them very superior Instru- 
ments.” E. J. OcumPauGH, Orleans, N. Y. 


The “‘PREMIUM”’ is the Cheapest, because it is the BEST. 


PARTRICK & CARTER, 


Established 1867, 


MANUFACTURERS OF TELEGRAPH 
AND SUPPLIES, 
No.114 South Second Street, Phila elphia. 


INSTRUMENTS 





iret om 
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JOHNSTON’S 


Electrical Agency, 


FOR PROCURING 


ELECTRICAL PATENTS, 


AND FOR 


General Expert Electrical Work. 


This agency, which we have just opened, com- 
prises two distinct departments, each of which offers 
electrical men and the public generally special 
facilities never before placed at their command. 


The Patent Department 


is intended as a special convenience to electricak 
iaventors and others desirous of securing their rights 
to inventions of various kinds by Letters Patent, 
either in this country or abroad, and is prepared to 
attend to general patent business in all its details. It 
isin charge of a corps of able ELECTRICIANS and 
PATENT SOLICITORS, and possesses advantages 
for taking out electrical patents not afforded by 

any other agency. 

Inventions examined and advice given free. 

Caveats filed, specifications and drawings prepared 
with conscientious attention. 

Applications filed and prosecuted with diligence. 

Searches and reports made as to patentability, in 
fringement, etc. 

Inventors of electrical devices who wish their cases 
to receive skillful and scientific attention will find it 
to their interest to have their business done through 
this agency. 

Terms very moderate. Prospectus sent on appli- 


cation. 


The Technical Department 


is opened to the public as a medium of genéral 
technical information on all matters relating to 
electrical science. Some of the most noted elec- 
tricians and experts are affiliated to this agency, and 
we are in a position to guarantee satisfaction to all 
desiring to avail themselves of its superior advan- 
tages. 

All persons desiring to consult with experts on 
electrical business of any kind will find our agency 
a most useful and convenient one. 

Capitalists desiring expert reports on electrical 
inventions and systems will have their wants at- 
tended to with the assurance of getting honest, im- 
partial and thoroughly competent advice, 

Advice given to parties about to adopt systems of 
electric lighting. 

Installations projected and electrical details of the 
same properly attended to. 

Designs, working drawings and estimates for all 
kinds of electrical construction. 

Experiments directed and carried out. 

Information procured for inventors, scientists, 
experimenters, etc. 

In short, this agency will place its experts at the 
disposition of the public in all matters coming within 


the province of the electrical engineer, and clients 


COMPLETE SETS OF 


MACHINERY 


Telegraph Cables, Allérican Carbon 60, 


at. LOUIS, MO., 
Wire Stranding Machines. 
Complete sets of machinery for Purifying India| Are War ranted t he Best 


sacra Fn ines A ODIO LIGHTS, 


L. G. TILLOTSON & CoO., 


THE CARBONS 


MANUFACTURED BY THE 


Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 
8 KING STREET, | AGENTS, 


Manchester, - - - England. | 5 and 7 Dey Street, N Y. 


THE AMERICAN BELL TELEPHONE COMPANY. 


W. H. FORBES, President, W. R. DRIVER, Treasurer. THEO. N. VAIL, meg ag ons 
This Company, owning the Origin 
snoune \ t Law. Patents of Alexander Graham Bell for the 




















Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
ny, the American Speaking Telephone 
ompany, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 
his company desires to agree A with 
persons of responsibility for establishing 


District or Exchange Systems, 


ce in all unoccupied pr ae” similar to 
c those now in operation in all the principal 
cities in this country. 
Responsible and energetic persons are 
required to act as licensees for the pur- 
pose of establishing 


B PRIVATE LINE AND CLUB LINE 
Also 


systems, for business or social uses. 
to introduce the telephone for 


: SPEAKING TUBE 


purposes, for which instruments will be 
leased for a term of years at a nom nal 
rental. 

This Company will arrange for telep one 
lines between cities and towns wheres Ex- 
change systems already exist, in ord:r to 
afford facilities for personal comm uni- 
cation between subscribers or customers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 


Company, 


95 Milk Street. Boston, Mass. 





2 




















No. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
they are liable to prosecution, and for damages for infringement, and will be prosecuted accord- 
ing)y to the full extent of the law. 





DELANO, HAINES & C0. 


BROKERS, PROMOTERS 
AND 


General Commission Merchants, 
NEW YORK AND MEXICO. 


The Organization of* Companies and the 
Development of Electrical Enterprises of merit 
a specialty. 


NEW YORK CITY. 


F. M. DELANO, } Temple Court, 5 Beekman 
J. D. HAINES, }j Street. 


MEXICO CITY. 


G. W. LA RUE, | Primera Calle de San Fran- 
G. L. WILEY, } cisco, 5. 


EXECUTIVE OFFICERS OF 


“the Mexican Telephone Company," 


J.D. HAINES, F.M,. DELANO, 
Secretary. President, 


THE FAURE ACCUMULATORS 


ELECTRIC STORAGE BATTERIES. 


_ The heretofore missing link in Electric Light- 
ing. No machinery of any kind required on or 
near the premises, 


The light produced from these batteries is always 
ABSOLUTELY STEADY avd pure and free from 
the FLICKER or PULSATION that is apparent ia 
every light coming direct from a dynamo. 

The consumer Sree from the uncertainty 
steam power, and the liability of all kinds of machi- 
nery to stop at the most inopportune momert. These 
batteries enable a vast saving of money, both in in- 
troducing and in after use, besides affording hereto 
fore unknown comfort in the use of electricity. 
They are Applicable for Power as well 

as Light, 

For the privilege to organize companies under this 


patent, or for the purpose of isolated plants in any of 
the following States ? . y 


Virginia, North Carolina, Sovth Carolina, Alabama, 
Georgia, Florida, Texas, Louisiana, Mississippi, 


Application may be made to 


DAVIS & PROAL, 
BALTIMORE, Md., 


Rowins 29 and 31, Chamber of Commerce Building, 


who are the managers for the Parent Company in 
the above named States, and who are prepared in 
its name to issue licenses. 

They will be pleased to give any information re- 
carts Se system. 

The batteries are in practical use in the Chamber 
of Commerce Building, and in our offices, where the 
opie > ernie of the system can be seen and ex- 
plained. 

All communications will ba ve immediate attention. 


AvVGUSTUs G. DAVIS, A. B. PROAL. 
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THE STAR INSTRUMENT 


Guaranteed to be Perfect 
and Good for 5 miles or less. 


Instrument, without battery, 
wound with fine wire....... $3.25 
The Instrument, by mail..... 3,50 

24 3 « wound 
with fine wire........ . alike be 3.75 

Outfit, including wire, vitriol, 
Ml ds oo sbvcchidnck: Gobanbhuices 3.50 
Outfit, wound with fine wire. .3.75 
Instrument, without battery ..3.00 


ONLY $3.50, 


M. A. BUELL & S@NS, 


144 Superior Street, Clevelatd, Ohio. 




















may always rely upon conscientious, painstaking ae 


and thoroughly intelligent work at reasonable rates. , 


For farther information address 


W. J. JOHNSTON, 


Office of Taz ELectrricaL WoRLD, 


No, 9 Murray Street, New York, 





“GEM” 





Instrument. 


p $3.75. 


Including the above large-sized 
Sounder and Key, a large Cell of Ca!- 
laud Battery, one roll of Office Wire, 
Chemicals, etc. 

The only low-priced Instrument of 
this class that has nicely finished 
BRASS Sounder and Key Lever, 
with perfect adjustments for both, 
Price tor Complete Outfit as 

BHOVO. . oc'cnctevs da odverbavecoke $3.75 


Price for Instrument alone....... 8.00 
Price for the whole outfit (except 

Glass Jar),with Key and Sound- 

er separate, by mail, post- 

CONG 55 « tve's hee Bcacadecennces ed 4.32 
Price for Instrument alone, by 

mail, post-paid .............. -- 8.60 
Price for Instrument alone, foi 

lines 1 to 15 miles...... seesuke 8.60 


Price for Instrument alone, for 
lines 1 to 15 miles, by mail, 
post-paid ........ ves cess eocees 4.05 
SEND FOR CIRCULAR. 





JEROME REDDING & CO. 
MANUFACTURERS OF TELEGRAPH AND ELECTRICAL SUPPLIES 
NO. 30 HANOVER STREET, BOSTON, MASS. 
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HOLMES, BOOTH & HAYDENS, - 


FIREPROOF INSULATED 


From Pure Lake Superior Copper. 


“Zz. K.* rsaatt Copper and Iron Wire. for Telephone and Telegra “ yee 
RES: WATERBURY, CO ONN. pains 


Patent 
49 CHAMBERS ST., N. Y. 


MANUFACTURERS OF 


ELECTRIC LIGHT WIRE 


Conductivity Guaranteed. 
8 FEDERAL S8T., BOSTON. 








THE TIME TELECRAPH COMPANY 


1S PREPARED TO FURNISH 
Railways, Business Blocks, Public Buildings and offices generally 


WitH 


UNIFORM STANDARD TIME 


At alow monthly rental according to the location, style of Indicator, &c. 


Adres, THE TIME TELEGRAPH COMPANY, 


TEMPLE COURT, § and 7 BEEKMAN ST., N. W. 











Yellow Cedar Telegraph Poles, 


Railroad Ties, Paving Timber and Fence Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies’ Use. 








The Michael Bay Lumber Co. (Limited) have on handand cut to order Yellow Cedar Telegrapb 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 


- Office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 30 feet, 6 and 7 inch top, 


and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver 
April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 
Post Office Box 297. 


Will receive prompt attention. 


OOOO: 











0000: HOOLE MANUFACTURING CO. 


46 Bond St., New York. 
HENRY W. GWINNER, WM. H. WOOLVERTON 
President, Treasurer. 

This Comnear ie pore pared to furnish, at short notice, full linesof LIGHT RAILROAD AND 
FACTORY SUPPLI Communications and orders will receive Prompt attention. 
CHECKS, BRASS TAGS, 
Consecutively numbered and 
BAGGAGE Ee punched at end, or both 
RESTAURANT CHECKS, ends, for use of Laundries. 
LAUNDRY CHECKS UNIFORMS. 
BARBERS’ CHECKS, For Employés. Caps of 
POOL CHECKS, every Toate. Canvas Caps 
BADGES. Cloth Caps, Sailor an 


Yachting Caps, Hats, Hel- 
Cap Badges soeent Badges, mets, Sailor uits, Jerseys, 
Medals and Ba for Soci- 


Buttons, with name of or- 
eties. Shecial” esigns fur- ganization, monogram, or 
nished. 


special designs. 
CON eo PUNCHES. HAND STAMPS. 














GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C, H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO,, 


PITTSBURGH, PENNA.., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO OF 


APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


CROSSINGS, SWITCHES AND SWITCH STANDS. 


ta Plans, estimates and detailed descriptions, tog together with references to apparatus in prac- 
tical Mle a. will be furnished upon application. 
o@ee and Werke, Corner p Paget ‘Set, Garrison » Alley and Buene uesne me Wer, 


FRO 


MANUFACTURED BY 


Fred’k Smith & Co., 
HALIFAX, - HBNGLAND. 


Wire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW YORK, 
Or in Bond, or Duty Paid in any Part of the United States. 


Full particulars, quotations in sterling or currency, and tables and samples on application. 


THE ELECTRICAL SUPPLY CO., 


Sole Agents for the United States, 


17 Dey St.,. N. Y. 


PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of electric 
and acoustic telep hones. Will not STRETCH nor RUST. RESISTS 
SMOKE. ACIDS ‘and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


PHOSPHOR-BRONZE RODS, 
SPRING METAL AND WIRE, 


superior to German silver or brass for — apparatus. ‘iheday 


we Fheup het. Buonye. ie extensively used throughout the country. 


THE PHOSPHOR-BRONZE SMELTING Co., LIMITED, 
512 ARCH stT., PHILADELPHIA, PA 
Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers pememann acento soe in the United States. 


TELEGRAPH WIRE. TELEPHONE WIRE. 


WASHBUBN d MOEN MANUFACTURING VORPART 


bi cr enor me 






Marks, 











EsTaBLISHED 1831. CaprTaL $1,500,000. 
16 Cliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 
This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, an mpemeny with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipatin _ an early day the tdemand that would exist for that article, they have 
adopted and f proved certain methods and appliances for the production of Telegraph as well 
as of Telephone. ie which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DouBLE SIEMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone purposes is thoroughly tested 
before shipping, with regard to Conductivity, Tensile and Torsion strength, as well as Elongation. 
Prices and terms for Telegraph or Tele one Wire—Plain, Oiled or Geivanized—given upon 


application. 
vB .—The qualities known as extra Best (E. B. 8.) and Best Best (B. B.) kept constantly in stock. 


ARC LICHT Ss. 











WE DESIRE TO CALL ATTENTION TO THE 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual! size of 
arc lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Nominal Horse-Power 
of Maehine. of Are Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 il 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates. 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


ts of our 
By this Com , just as all the apparatus hitherto sold by us has been; and that the statemen 
oppon ents sate ra them, which have beén 80 industriously cirqulated of late, are false in every partic- 


THE BRUSH ELECTRIC CoO., 


No. 379 Euclid Avenue, 
CLEVELAND : - OHIO. 





May 12, 1883. 


BRUSH MACHINES 





Cena! 
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THE 


TROPICAL AMERICAN 


TELEPHONE Co. 
(LIMITED), 


Assignee of 


Professor Alexander Graham Bell, 
Francis Blake, Watson, Andres, 
Roosevelt, Fuller, et al., 


IN 


Central and South America, 
West Indies and Mexico. 


Controls the Exportation from the United 
States of all 


BELL TELEPHONES, 
BLAKE TRANSMITTERS, 


And other 


PATENTED TELEPHONIC APPARATUS 
and SUPPLIES. 


All Applications for Territory or Orders for 
Instruments and Apparatus FOR EXPORT 
should be addressed to the Executive Office 
of the 


TROPICAL AMERICAN 
TELEPHONE COMPANY, Limited, 


No. 95 MILK ST., BOSTON, MASS., 


CHARLES WILLIAMS. JR. 


(ESTABLISHED IN 1856), 


109 Court Street, Boston, Mass., 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges. Annuaciators, etc. 


Telegraph and Electrical Instruments, 


Batteries, Wire, Insulators, and Tele- 





DAY’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 


OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


KeEritTe INSULATION should be used on elec- 
trical conductors for any of the following 


purposes; 

Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 

feck, iodestouctibie and permanent mulation of 


electric wires. 
A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by ali 
leading men connected with telegraphy, ft = 


phony, and electric lighting. 
At the CENTENNIAL EXHIBITION at 


Philadelphia, Sir WILLIAM THOMSON, the emi- 
neat Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For ‘ Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 


























U.S. A. phone sd of every Descrtgetie. 120 Broadway, New York. 
SALI ee 






MANUFACTURERS OF 
PATENT 


Telegraph Wire 


To Government Specifications. 
BEST REFINED 


Telephone Wire, 


FENCING WIRE, 


SUBMARINE CABLE WIRE 


Strand & Stay Wire, 
AND 
Galvanized Binding Wire. .- 
Co: ndence solicited from 
American Telegraph, Telephone, 
Railway and other companies, also 


contractors, etc., using quantities of 
wire. 








EN. CAMM &C°“#y 
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W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 
Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. 
MANUFACTURERS OF 


Submarine, Subterranean and Aeria 
Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 


Henley’s Patent Ozokerited Core, 
Henley's Patent Dynamo Machines 
and Electric Lamps. 


Estimates for any kind of cables or core fur- 
nished. OFFICE: 


8 Draper’s Gardens, Throgmorton Street, 
LONDON, ENGLAND. 


Works: North Woolwich. 
AGENTS IN THE UNITED STATES, 


Western Electric Co. New York, Chicago. 
THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 
SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 





PURE GUTTA-PERCHA INSULATED, 


AERIAL TELEGRAPH, TELEPHONE AND 
ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION. 

Sole Licensees under the Simpson patent for 
the manufacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 
GUTTA-PERCHA AND BALATA INSU- 
LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 

FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES. 

Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
phone Cords—Flexibie Elevator Cables, ete., 
G. P. Sheet for Cable Splices, and every descrip- 

tion of pure 


GUTTA-PERCHA GOODS. 


OUR GOODS ARE FOR SALE BY 


L. G. TILLOTSON & CO., 
5 and 7 Dey Street, New York. 
Send for Catalogue. 
ADDRESS COMMUNICATIONS: 


W. W. MARKS, Supt., 


420, 422, 424, 426 East Twenty-fifth &t., 
Office at the Works. NEW YORK CITY. 











PRICE, $4 EACH. 


We have a large number of second-hand Magneto Bells, without the Telephone 
switch or connections, for sale at extremely low prices. 
These bells are admirabl 
other purposes where a call 
summoning all kinds of employés, servants, etc. 
They wil ring on any length of line ‘and give a clear and distinct sound. 
THE “GREAT ADVANTAG 
SIGNAL BACK. 


NO BATTERY 1S REQUIRED. 


No Skill Necessary to Set up or Operate Them, | 


adapted for Stuble 


in using such an instrument 


and Always Reliable. 


. Hotel, Restaurant and many 
ll of any sort would be of service for signaling or | 


DISCOUNT ON LARGE LOTS. 


is, YOU CAN 





DAVIS & WATTS, Baltimore, 


Manufacturers and Dealers in all kinds of ° 


INSTRUMENTS AND SUPPLIES. 


ELECTRICAL AND TELEPHONE 


RE OO as ccescccsncesuins 


Y SIGNAL BELLS 


We bave a lot of these very handsome altered Telephone 


Bells, and will sell them at less than cost of manufacture. 


They are wound to 30 ohms resistance; silk.covered wire 
if nickel-plated bell, 314 inches diameter, and working parts 


covered with nickel-plate case.. 


Prigd, VIMEO oo ivids cceWoccccccesiccde $1.75 each. 


1.60 ‘* 


f# WORTH TWO ORDINARY BOX BELLS AT TWICE 


THE PRICE. 


Md., 


QUOTATIONS PROMPTLY AND CHEERFULLY FURNISHED. 
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7” THE BEST TREE TRIMMER. Double 
L P »HONES a : Adopted by the West- T Induction ELECTRIC MOTOR 
le; w irq. illus. oN - ern Union Co. and in- 
culars psig Holcomb & Uo,, Clev Sea Oo. : 
4 ee For FAMILY sewing- THE AUTOMATIC BATTERY 
A) 


dorsed by all who use 
them. 

snachines ; dental,jewelers’ 

B O O K S * “= and watchmakers’ lathes, 

Serene Lalas of Books relating to 

practical 






















er, or from 
Patterson Bros., 27 
Park Row, N. Y. 
L. @. Tillotson & Co., 
~ New York, 


nearest hardware deal- 
————_ with automatic battery 


Order one from your 
1—= fans, etc., etc. Motor, 
e of and complete outfit for 4s 


wr x 


Electrical Books—12 pages—sent free by mail or J. H. Kunnell & Co., ue FAMILY sewing-mach- 
application. prow Form. arter,| SEWING-MACHINE ATTACHME Nifiaines: $99.00 to $40.00, 


me. & F. N. SPON, 85 Murray St... N. ¥ 


” The Celebrated Bly Aptificiel Legs oni Arms. 


Pronounced 
FIRST BEST 
in U. 5. Gov- 
erament con- 
petitive ex- 
aminatioa 
Alsptel by 
States of Vir- 

ginia, Goor- 
Kia, Soata 

arolina and 
Louisiana, 
saeyas ead - 

8most 

prs t sur 


geons. 
Crutches 
at various 


prices, 
Send for 


Free Pamphiet. 
GEO, a Suo’r to Dr. D, BLY, Rochestse, N.Y. 


iT: Fl degree a arene Double Induction Motors, Dynamo Machines, manera et rbiny 
dard K : i s ed ue 
Works, Cincinnati. Experimental Apparatus, ete. In writing for illustra catalogue, 


give street and number. 





Circulars avd de- 


scription. furnished on THE ELECTRO DYNAMIC CO., 
E, 8s. LEE & CO. 





SPyscuey | We.t Main'S., Rochester, N. ¥. | 19 £. 15th St., New York. 121 South Third St., Philadelphia, Cannon St., Lovuun, Eng 


(A NITRO-GLYCERINE COMPOUND.) } 

The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the Ei 
safest to handle and transport under all conditions. tg 
Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. ' 
For sale in all sections of the country by the authorized Agents of i 

E. I. DUPONT DE NEMOURS & CO LAFLIN & RAND POWDER C0., HAZARD POWDER CO : 


WILMINGTON, DEL. NEW YORK. NEW YORK. 


| Manufactared ty ee REPAUNO CHEMICAL CO., 22° sin Stee Beer Gia. | 
Th OL oy One-Man Car Made, — Bit odie eT 


mn | STANDARD ELECTRICAL WORKS, 


| CINCINNATI, OHIO. ‘ 
STANDARD HOME INSTRUMENT, || Galvanized Telegraph Wire, ‘Stevens Patent Top Contact Key. 


all numbers and grades. Price, —_ 00 each, . = Post-paid. a 


Brackets and Pins. | 




































Insulators, Glass and Por-| 
celain. | 


Cross Arms. 























Office Wire. 
Anuunciator Wire. Top Contact, Top Connection, Non-Sticking, : 
’ Pole Rings. | Easy Working, Thoroughly Tested and Unives- 
sally Pellets 
Pole Steps. 
Fn a a ay ag pe mow of - 
- Ze” Speed. Circulars and oe . . Leclanche Batteries. er Standard Telegraph Key................ $2.75 ‘ 
7 Fy ‘nent rajlsoada sent a 4 | Ae Wire, “ . ; $3.50 | Gravity Batteries | Bumnell Steel Lever “ ...............- 3.00 
pease ye e a8 ee He ee reece . ° “ 6 
és GEO. T, SHEFFIELD & oo. beeen I eh dita ~ Recast s Sen Feds ce = 2.80 Ss egge! x ames bg lla tees Rd os 
Penis Mkh utaece Instrument yous With Gamqites oc... iiecs..cc... oe 3.50 | Office Fixtures. Giant Sounder......... .....-./t.+0++:- 3.50 
a, rere, Femsdrtasen, 1) MVS0G.. .. oo ciccce cesses es csinscsesc tess 5.00 . IIs conscccdecace. poccsckncs 3.00 ; 
Three Rivers, Mich. Instrument, Nickel Plated... 20... ...00.-ee0s 6.00 | Tools, Etc., Ete. SEND FOR ILLUSTRATED CATALOGUE. 











if 
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THE “PLGIN ” ACOUSTIC TELEPHONE. G.W. HUBBELL, Pres © THE AMERICAN F.T. FEAREY, Sec. and Treas 
| $5.00. a wail LINES. $5.00. ELECTRIC STORAGE COMPANY : 


COPIED BY MANY, EXCELLED BY NONE. 





We desire to arrange with Electric Lighting Companies for the introduction of our batteries, 
The only Mechanical Telephone Adapted to Exchanges. | and also with parties competent to organize sub-companies. 


E _— WATE. SELF ADJUSTING. ‘THE ONLY MBCHANICAL CLI- A Manufacturing Company, that will take control of our inventions and supply our licensees, 

; ; A , ;, - j , ‘ 

Ls "4 LEPHONE, GRY FULLY * otis is being formed. Parties desirous of interesting themselves in this valuable invention can see it in 

x. 2 HE BIL operation at 237 Broadway, Room 40, New York City, under charge of Prof, N. 8. Keith. , 

= | Parties who bave exercised all their patience and who have become completely All correspondence received will have attention at an early day. a 
ce | discouraged with their ill success with other Acoustic Telephones, will find in the P 

e | “ ELGIN’ a“ boon.” 








LARGE AMPLIFYING TELEPHONES (patented), using STEEL GALVANIZED 


ie emer beeiececasencencce | TRE AMERICAN ELECTRIC STORAGE COMPANY. ‘4 


ELGIN TELEPHONE CO., Elgin, Kane Co., Ill, U. S.A, 792 BROAD ST., NEWARK, N. J. 


THE UNITED STATES ELECTRIC LIGHTING COMPANY, | 


59 and G1 Liberty Street, New York. 














Complete Systems of Aro and Inoandescent Electric Lighting Apparatus. 


This Apparatus Combines the Highest Electrical 
Efficiency with the best Mechanical 


DYNAMO MACHINES, 
ELECTRIC MOTORS, 


Design, and. is unequaled for 








ECONOMY, SAFETY, ARC LAMPS, 
SIMPLICITy INCANDESCENT LAMPS, 
AND THE STORAGE BATTERIES, 
QUALITY OF LIGHT PRODUCED. CARBONS, Etc. Etc. ; 
Estimates Furnished on Application. —————__ Send for illustrated Catalogue. 
GEO. W. HEBARD, President. i TRUSTEES: L. E. CURTIS, Secretary. 
KBARSKES © SAUNTURE & Save ana a 








